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INTRODUCTION. 


cases 


The  following  summary  may  be  useful  in  enabling  those  who  wish  to  study  special  parts, 
only,  of  the  Eeport  to  obtain  an  idea  of  the  remainder  without  going  through  the  whole. 

The  Eeport  deals  exclusively  with  the  cases  that  were  examined  bacteriologically  during  "g^p^^^^^ 
the  period  between  January  1st,  1895,  and  December  31st,  1896.  extends. 

For  three  months  direct  microscopic  examination  of  the  material  taken  from  the  "  swabs," 
as  well  as  from  cultivations,  was  made.  Subsequently,  and  to  the  end  of  the  period,  cultivations 
were  made,  and  microscopical  examination  of  the  separate  colonies  was  carried  out. 

Owing  to  overlapping,  and  in  order  to  bring  as  many  completed  cases  as  possible  within  the  ^g^rg^^^P'"^ 
scope  of  the  Eeport,  every  completed  case  of  which  an  examination  was  made  during  this  period  ' 
has  been  included,  with  the  result  that  a  few  cases  appear  as  having  been  admitted  to  hospital 
during  the  year  1894,  and  specimens  from  cases  which  were  not  discharged  until  the  early  months 
of  1897  are  included  because  they  were  examined  in  1896. 

During  this  period  27,128  cultivations  were  examined  ;  of  these  24,933  could  be  traced  examl^ed."^ 
and  assigned  to  12,172  patients  (see  p.  10).    Of  these  cases  73-42  per  cent,  gave  evidence  of  the  Fa^i,ureto 
presence  of  diphtheria  bacilli ;  in  5  per  cent,  of  the  whole  it  may  be  concluded  that  bacteriological  di^agjiose  in  5 
examination  failed  to  assist  in  the  diagnosis  of  diphtheria.  examined. 

Of  the  8,937  cases  in  which  diphtheria  bacilli  were  found,  4,052  were  discharged  from 
hospital  before  the  disappearance  of  diphtheria  bacilli  from  the  throat  had  been  proved,  whilst 
in  4,885  cases  at  least  one  examination  had  been  made  without  the  presence  of  the  diphtheria 
bacillus  being  demonstrated  ;  in  607  cases  bacilli  were  not  found  at  the  first  examination,  although 
they  were  subsequently  demonstrated  ;  and  in  3,086  cases  no  second  examination  was  made. 

On  p.  16  will  be  found  the  periods  over  which  the  diphtheria  bacilli  persisted.    In  one  or 
two  cases  the  specimens  taken  from  the  throat  contained  diphthei'ia  bacilli  six  months  after  they  in  throat, 
had  been  first  demonstrated.    This  persistence  of  the  diphtheria  bacillus  for  periods  up  to  eight 
weeks  is  a  marked  feature  in  the  bacteriology  of  the  disease.    In  two  cases  the  bacillus  was  found 
to  persist  at  the  end  of  200  days,  and  in  79  cases  it  persisted  beyond  100  days. 

Where  diphtheria  bacilli  only  are  found  the  long  bacillus  appears  to  be  the  most  active  agent  di'jIhth^Bria 
in  the  production  of  the  disease.  Mixed  infections  are  always  more  fatal  than  are  simple  diphtheria  I'aciiii. 
intoxications.    Contrary  to  what  is  usually  stated,  it  was  found  that  the  staphylococcus  reinforcing 
the  diphtheria  bacillus  appeared  to  be  associated  with  a  more  fatal  form  of  the  disease  than  when  a  Mixed 
mixture  of  a  streptococcus  and  the  diphtheria  bacillus  was  found.    This  feature  is  most  marked  in  "^fections. 
the  case  of  the  shorter  and  irregular  forms  of  the  diphtheria  bacillus,  and  where  the  long  bacilli  are 
absent.    Here  the  mixed  infections  are  much  more  fatal  than  are  the  simple  diphtheria  infections, 
where  the  short  and  irregular  bacilli  alone  are  present. 

The  reduction  in  the  mortality  of  scarlet  fever  cases  in  which  diphtheria  complications  occur 
has  been  very  marked  where  antitoxin  has  been  used — greatly,  no  doubt,  because  of  the  early  period 
at  which  the  antitoxin  is  usually  administered  in  these  cases.  In  scarlet  fever  cases  the 
streptococcal  complication  is  more  common  and  apparently  more  fatal  than  in  ordinary  cases 
of  diphtheria. 

No  diphtheria  bacilli  could  be  found  in  the  swabs  taken  from  3,235  of  the  cases  that  were  "Negative" 
sent  into  hospital  certified  as  suffering  from  diphtheria,  and  so  far  resembling  true  diphtheria, 
clinically,  that  they  were  admitted.    It  should  be  noted  that  the  death  rate  amongst  these  cases  is 
very  low  (see  p.  22). 

It  will  be  found  on  reference  to  pp.  24-27  that  the  diphtheria  mortality  varied  very  greatly 
at  different  hospitals,  being  as  high  as  27-07  per  cent,  at  the  North-Western  Hospital,  and  as  low 
as  0-0  at  the  Grore  F'arm  Hospital. 

The  highest  percentage  mortality  appears  to  be  between  the  first  and  second  years  of  life,  ^^rtauty*^'"^^  °* 
then  in  the  first  year,  and  after  that  it  falls  off  regularly  up  to  the  end  of  the  fifth  year,  and  then 
more  rapidly  up  to  20  years  and  upwards. 

The  case  mortality  under  different  conditions  is  discussed  on  pp.  35  and  36. 

Of  the  2,503  cases  under  five  years  of  age  in  which  diphtheria  bacilli  were  found,  only  31-52 
per  cent,  died  as  against  47-4  per  cent,  in  the  pre-antitoxin  period. 

As  regards  the  percentage  mortality  where  different  parts  are  affected,  some  interesting  influence  of  area 
facts  come  out.    In  1895  where  the  fauces  alone  are  affected,  the  percentage  death  rate  is  12"1  ; ^  • 
where  the  fauces  and  nares  are  affected  39-5;  fauces  and  larynx  37-3;  the  larynx  only  30-7  ;  and 
when  the  fauces,  larynx,  and  nares  are  all  affected  62-2  per  cent. ;  the  extent  and  position  of  the 
membrane  then  playing  a  very  important  part  in  determining  the  severity  of  the  disease.    In  1896,  Effect  of 
when  the  antitoxin  had  undoubtedly  improved  and  the  method  of  treatment  was  better  understood, 
there  was,  as  seen  on  p.  37,  a  considerable  fall  in  the  percentage  mortality,  especially  amongst 
those  cases  that  must  be  looked  upon  as  of  the  more  severe  type.    Amongst  the  purely  laryngeal 
cases,  however,  there  is  a  slight  rise  on  a  small  nu'^ber  of  cases. 

Where  antitoxin  was  not  given  in  the  m  severe  eases — that  is,  where  the  larynx  and 
nares  were  affected — the  percentage  mortality  was  \  '  high — 82-6  in  1895  and  64-2  per  cent,  in 
1896  ;  it  was  also  very  high  amongst  the  laryngeal  ca.  .  — over  70  per  cent. 
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Amongst  the  3,042  cases  in  the  pre-antitoxin  year  1894  (p.  41),  there  were 
261  tracheotomies  with  184  deaths,  a  mortality  of  70-4  per  cent,  of  the  cases  operated  upon.  In 
1896,  when  antitoxin  was  more  nsed,  there  were  only  246  tracheotomies  amongst  y,068  cases;  of 
the.se,  only  104  died,  or  41*46  per  cent.,  as  compared  with  70  4  per  cent,  in  1894.  Had 
tracheotomy  been  necessary  in  tlie  same  proportion  of  cases  in  1896  as  in  1894,  there  would  liave 
been  467-7  instead  of  246 ;  and  with  the  same  percentage  death-rate,  329-7  instead  of  104 :  the 
saving  of  life,  then,  in  one  year  on  tracheotomy  cases  alone  amounting  on  this  calculation  to  225. 

The  free  use  of  antitoxin  does  not  raise  the  percentage  of  cases  of  albuminuria.  As  regards 
vomiting,  the  statistics  give  little  information,  as  vomiting  is  usually  met  with  only  in  the  very 
severe  cases.  This  aho  holds  good  of  anuria.  The  number  of  cases  of  adenitis  appears  to  be 
distinctly  reduced  by  the  use  of  antitoxin,  as  the  percentage  of  cases  falls  as  the  injections  of 
antitoxin  are  pushed.  The  use  of  antitoxin  has  also  had  a  perceptible  effect  in  diminishing 
the  cases  of  nephritis,  and  it  certainly  has  not  aggravated  the  kidney  complications  of  diphtheria. 
There  can  be  no  doubt  that  in  cases  treated  with  antitoxin  there  is  a  greater  percentage  of  cases 
in  which  joint  pains  occur  than  in  cases  not  so  treated;  these,  however,  are  transitory,  and 
are  probably  the  result  of  some  slight  change  in  the  blood  set  up  by  the  action  of  the  serum 
itself,  and  not  by  the  antitoxic  substance  in  the  serum.  The  number  of  primary  abscesses 
has  undoubtedly  been  reduced  by  the  use  of  antitoxin.  It  may  also  be  accepted  that  antitoxic 
serum  has  some  effect  iu  temporarily  raising  the  temperature,  but  only  during  the  periods  of 
joint  pains  and  serum  rashes ;  all  these,  however,  are  of  comparatively  slight  importance 
as  compared  with  the  effect  the  antitoxin  has  in  diminishing  the  percentage  mortality  and 
alleviating  the  more  severe  symptoms. 

Intei'esting  figures  in  connection  with  the  cases  moribund  on  admission  will  be  found 
on  pp.  45  and  46. 

It  is  of  importance  to  observe  that  amongst  the  cases  of  paralysis  following  diphtheria  the 
death  rate  (32  per  cent.)  was  actually  higher  amongst  those  not  injected  with  antitoxin  than 
amongst  those  where  antitoxin  was  used  (30-5  per  cent.),  although  the  former  paralyses  must 
be  looked  upon  as  being  the  result  of  a  comparatively  mild  attack  of  the  disease.  From  this 
it  is  evident  that,  when  once  paralysis  supervenes  in  these  cases,  it  is  quite  as  fatal  in  its 
effects  as  in  the  cases  (usually  those  of  a  more  severe  type)  where  antitoxin  has  been  given. 
Antitoxin  cannot  cure  the  degeneration  of  the  nerve,  but  it  can  neutralise  the  diphtheria 
toxin,  and  so  put  a  stop  to  the  advance  of  the  degenerative  changes  due  to  its  action.  In  1896, 
when,  of  course,  antitoxin  was  given  much  more  freely,  the  percentage  of  deaths  in  the  non. 
injected  cases  where  paralysis  had  come  on  fell  to  18*4. 

In  certain  cases  it  was  found  necessary  to  inject  antitoxin  because  of  recrudescence  of 
the  disease.    An  account  of  these  cases  will  be  found  on  p.  49  (Table  XLIV.). 

Hsemorrhagie  diphtheria  is  almost  invariably  fatal,  only  three  cases  out  of  181  recovering; 
in  all  of  these  three  antitoxin  was  injected.  No  uninjected  case  of  hsemorrhagic  diphtheria 
recovered. 

Antitoxin  rashes  occur  at  a  comparatively  late  stage  of  the  disease.  They  cannot  be 
looked  upon  as  in  any  way  dangerous,  although  the  secondary  rise  of  temperature  and  the 
irritation  of  the  skin  which  usually  accompany  their  presence  are  very  undesirable  complications, 
and  may  retard  somewhat  the  convalescence  of  nervous  and  irritable  patients. 

Antitoxin  appears  to  diminish  the  liability  of  the  lungs  to  inflammatory  change  in  severe 
attacks  of  diphtheria. 

It  is  evident  from  a  reference  to  Table  LIX.  (p.  58)  that  the  diphtheria  bacillus  was 
overlooked  in  a  certain  proportion  of  cases,  the  clinical  evidence  in  such  cases  being  so  strong 
that  the  physician  in  charge  of  the  patient  deemed  it  advisable  to  inject  antitoxin.  Amongst 
752  such  cases  the  death  rate  was  20-07  per  cent.,  and  of  those  under  five  years  of  age 
31-5  per  cent.  In  this  Table  a  most  important  fact  is  brought  out:  of  such  patients  injected 
on  the  first  day — 58  in  number — only  one  died,  a  percentage  mortality  of  1-7. 

Taking  the  whole  of  the  cases  that  were  bacteriologically  examined  but  in  which  no 
diphtheria  bacilli  were  found — 3,235  in  all — the  percentage  mortality  is  10-7  ;  whilst  of  those 
treated  on  the  first  day,  with  and  without  antitoxin,  3*3  per  cent,  died,  or,  subtracting  the  antitoxin 
cases  from  these,  there  were  182  with  seven  deaths,  or  3-8  per  cent.  Here,  then,  we  have  evidence, 
first,  of  the  efficacy  of  the  antitoxin  when  given  at  an  early  stage  of  the  disease  ;  and  secondly,  of 
the  fact  that  a  certain  proportion  of  true  diphtheria  cases  gave  negative  bacteriological  results, 
especially  in  young  children.  Of  course,  it  must  be  borne  in  mind  that  some  of  these  cases 
came  in  moribund,  and  that  it  would  be  exceedingly  difficult  to  get  satisfactory  "swabs." 

In  this  group  there  are  two  classes  of  cases  which  stand  out  as  being  specially  fatal  in 
character,  and  which  were  probably  cases  of  true  diphtheria  although  no  bacilli  could  be  found. 
These  are:  (1)  the  cases,  comparatively  few  in  number,  in  which  young  children  were  affected  and 
where  the  opportunities  of  obtaining  good  "swabs"  were  certainly  fewer  and  more  restricted  than 
in  the  case  of  adults;  (2)  laryngeal  cases  where  this  difficulty,  owing  to  the  position  of 
the  membrane,  was  also  necessarily  marked.  These  cases,  though  few  in  number,  play  an 
important  part  in  determining  the  percentage  mortality.  Amongst  the  children  under  one  year 
in  this  class  the  death  rate  was  54-1  per  cent,  in  faucial  cases,  and  60-0  per  cent,  in  laryngeal  cases, 
a  much  higher  death  rate  than  amongst  those  in  which  antitoxin  was  given ;  the  death  rate  in  this 
class  continues  high  until  the  end  of  the  fourth  year. 

In  1896,  when  antitoxin  was  more  freely  used,  the  death  rate  fell  somewhat,  the  fall 
being  especially  well  marked  in  cases  under  one  year  of  age.  That  this  is  the  result  of  the  use  of 
antitoxin  is  shown  by  the  fact  that  although  there  is  a  rise  in  the  mortality  amongst  the  cases  as  a 
whole  (treated  with  and  without  antitoxin),  especially  in  the  second  and  third  years,  there  is  a 
marked  fall  in  both  first  and  second  years  in  those  cases  treated  with  antitoxin.   The  average  time 
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in  hospital  in  this  class  of  case,  too,  is  considerably  increased — from  48'05  in  1895  to  63'7  in  1896. 
This  appears  to  indicate,  in  the  first  place,  that  a  larger  number  of  severe  cases  recovered,  it  being 
more  necessary  to  keep  such  cases  under  observation  for  a  lengthened  period ;  and  iu  the  second,  that 
care  was  exercised  to  detain  patients  in  hospital  until  the  bacilli  had  disappeared  from  the  throat. 

Of  the  injected  cases,  the  average  stay  in  hospital  was  almost  exactly  the  same ;  whilst  of 
cases  that  died,  the  average  period  in  hospital  rose  from  12'09  in  189o  to  16*4  in  1896. 

Amongst  the  uninjected  laryngeal  cases  in  which  tracheotomy  was  performed  but  in  which  Tracheotomy 
no  diphtheria  bacilli  could  be  demonstr-ated,  there  was,  as  might  be  expected,  an  increase  in  the 
percentage  mortality  from  33'3  to  42'8,  whilst  among  the  injected  cases  there  was  a  fall  from 
53-8  to  33-3. 

As  regards  complications,  very  much  the  same  points  come  out  in  connection  with  the  c  oniplication. 
cases  in  which  no  diphtheria  bacilli  could  be  demonstrated  as  in  those  in  which  bacilli  were 
found,  keeping  in  mind  the  fact  that  a  certain  proportion  of  these  cases  were  undoubtedly  cases  of 
true  diphtheria. 

Regarding  the  paralysis  in  this  group  of  casss,  a  more  careful  watch  has  during  the  last 
year  or  two  been  kept  for  the  appearance  of  comparatively  slight  indications  of  this  condition.  As 
bearing  on  this  point,  it  may  be  noticed  that  of  28  cases  in  which  the  vagus  was  affected,  only 
five  proved  fatal,  a  very  much  smaller  proportion  than  in  other  records,  and  it  is  obvious  that  much 
slighter  evidence  of  nerve  and  muscle  change  is  now  accepted  and  recorded  as  paralytic  than  was 
formerly  the  case.  "  It  remains  to  be  seen  whether  there  will  be  any  further  rise  in  the  numbers  of 
this  type  of  case,  or  whether  the  antitoxic  treatment,  when  carried  out  early,  will  so  far  prevent  the 
occurrence  of  these  paralyses  that  there  will  be  an  actual  fall  in  the  number,  in  spite  of  the  fact 
that  a  certain  proportion  of  cases  treated  in  the  later  stages  of  disease  will  recover  and  must  later 
show  paralytic  symptoms  of  various  kinds." 

Tables  LXXXVIII — CVIII  give  the  results  of  the  use  of  large  and  small  quantities  of 
antitoxin  administered  at  earlier  and  later  stages  of  the  disease.  A  careful  study  of  the  results 
obtained  invariably  shows  that  the  larger  the  quantity  of  antitoxin  given  during  the  earlier 
stages  of  the  disease  the  lower  is  the  death  rate,  whilst  the  larger  the  number  of  cases  that  come 
under  treatment  in  the  later  stages,  however  large  be  the  quantity  of  antitoxin  given,  the  higher 
is  the  percentage  mortality  resulting  from  the  addition  of  these  cases. 


The  second  part  of  the  Report  is  devoted  to  an  account  of  the  preparation  of  diphtheria  Preparation  ot 
antitoxin. 

On  p.  97  a  short  abstract  of  the  negotiations  between  the  Metropolitan  Asylums  Board  and 
the  Laboratory  Committee  of  the  Royal  Colleges  of  Physicians  (Lond.)  and  Surgeons  (Eng.),  and  of 
the  offer  of  the  Honourable  Goldsmiths'  Company,  is  drawn  up  ;  and  from  pp.  98-101  is  given  a 
description  of  the  horses  and  of  the  conditions  under  which  they  were  treated. 

On  pp.  102-109  is  described  the  method  of  preparation  of  diphtheria  toxins. 

In  all  the  earlier  work  carried  on  it  was  assumed  that  the  action  of  the  antitoxin  being 
specific,  it  was  necessary  to  obtain  a  specific  toxin  of  an  active  character.  In  the  later  stages  of 
treatment,  owing  to  the  fact  that  a  very  definite  immunity,  not  always  running  parallel  with  but 
sometimes  even  markedly  ahead  of  the  power  of  producing  antitoxin,  was  set  up,  the  use  of  a  toxin 
of  very  great  activity  became  essential. 

From  pp.   110-112  Dr.  Cartwright  Wood's  more  rapid  and  safer  method  of  producing  lupiri  mothod. 
antitoxin  is  described. 

The  technique  employed  in  injecting  the  horses,  collecting  the  blood,  separating  and 
distributing  the  serum,  are  given  on  pp.  112-123. 

The  treatment  of  the  individual  horses,  with  the  results  obtained,  are  given  on  pp.  124-146. 

Then,  on  pp.  147-160,  are  given  the  principles  and  methods  of  testing  the  potency  of  Testing  and  use 
anti-dii^htherial  or  diphtherial  antitoxic  serum,  and,  in  tabular  form,  the  amount  of  antitoxin  °* 
supplied  to  the  hospitals  under  the  management  of  the  Board. 

In  the  Appendix,  pp.  161-271,  are  given  in  tabular  form  the  details  from  which  the 
collective  tables  in  the  earlier  part  of  the  Report  are  compiled. 

In  connection  with  this  part  of  the  work  I  may  mention  that  in  1889,  when  working 
with  Dr.  Cartwright  Wood  at  the  antidotal  and  bactericidal  effects  of  pyocyanins  and  certain  other 
bacterial  and  chemical  substances,  we  were  able  by  stimulating  the  connective  tissue  cells  of  the 
body  to  produce  a  condition  of  immunity  against  certain  diseases.  This  condition  of  immunity,  at 
first  temporary,  gradually  became  more  lasting,  and  we  found  that,  when  once  it  had  been  set 
up,  it  could,  up  to  a  certain  point,  be  comparatively  easily  intensified.  We  described  the 
condition  as  one  in  which  special  activities  of  the  cell  were  drawn  out,  and  compared  the  cell  to  a  special  activities 
body  having  many  facets,  each  one  of  which  was  enabled  to  withstand  the  attacks  of  poisons  that  of  ceiis-  ' '  * 
it  had  been  trained  to  resist.  Cartwright  Wood  had  already  pointed  out,  in  his  paper  on 
"  Separable  Enzymes,"  that  the  poisons  of  micro-organisms  might  be  looked  upon  as  "  separable 
functions"  or  substances  having  the  power  of  carrying  on  the  functions  of  the  cell,  which  could 
overflow  and  pass  into  solution  and  act  outside  the  cell.  Bouchard  had  at  this  time  also  sugo-ested 
that  not  only  connective  tissue  cells  but  other  cells  of  the  body  are  constantly  secreting  substances 
which  have  the  power  of  neutralising  the  toxic  waste  products  of  the  body,  though  it  was  left  to 
Behring  to  demonstrate  that  the  introduction  of  certain  toxic  substances  into  the  blood  is  rapidly 
followed  by  the  appearance  in  the  blood  of  substances  which  have  the  power  cf  neutralising  the  oteerv^fons. 
toxins.  Although  various  theories  have  been  advanced  as  to  the  mode  of  production  of  these 
anti-bodies,  there  is  now  a  general  consensus  of  opinion  that  they  are  the  result  of  a  sj^ecial 
stimulation  of  cells,  especially  of  the  connective  tissue  cells,  by  special  toxins,  and  that  there  is  an 
extraordinary  development  of  the  special  resisting  function  of  the  cell  which  may  go  on  to  such 
an  extent  that  the  anti-body  overflows  into  the  fluids  in  which  the  cell  is  bathed,  just  as  the 
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special  toxins  and  enzymes  overtiow  into  the  fluids  around  the  toxin-producing  bacteria,  or  the 
enzyme-producing  yeasts.  There  now  seems  to  be  nothing  extraordinary  in  this  except  as  regards 
the  specific  interaction,  for,  as  Biitschli  and  his  school  have  pointed  out  in  connection  with  the 
structure  of  the  protoplasm  of  the  cell,  we  must  look  upon  these  special  substances  as  being  formed 
by  the  cells,  and  as  in  some  cases  remaining  in  a  loose  form  of  combination  but  in  others  thrown 
out  beyond  the  bounds  of  the  protoplasm  itself;  whether  the  toxin  be  in  the  organism  iiself  or 
outside,  and  whether  the  antitoxin  be  within  the  resisting  cells  or  outside  their  protoplasm,  the 
anti-bodies  appear  to  act  and  react,  one  upon  the  other,  very  directly. 

At  this  point  it  was  naturally  suggested  by  workers  in  this  field — Fischer,  Weigert,  and 
Ehrlich  especially — that,  as  so  many  different  antitoxins  could  be  formed  in  response  to  the 
stimulation  of  the  different  toxins,  there  must  be  some  very  special  affinity  between  the  specific 
toxin,  say,  and  certain  special  cells  or  even  special  parts  of  the  protoplasm  of  these  cells.  Ehrlich 
insists  that  it  is  only  when  a  substance  can  be  taken  into  or  bound  to  the  cell,  and  combined  with 
some  element  in  that  cell,  that  any  immunity  against  pathogenetic  substances  can  be  gained  by 
the  cell.    This  is  a  most  interesting  statement,  as  its  acceptance  involves  the  theory  that  a  toxin 
must  be  assimilated  by  the  cell  before  an  antitoxin  can  be  produced ;  consequently,  the  whole 
question  of  antitoxin  production  must  be  closely  bound  up  with  the  processes  of  nutrition.  As 
the  result  of  the  assimilation  of  the  proteid  toxin  we  have  the  production  and  overflow  of  antitoxic 
substances  from  the  specially  stimulated  cell,  but  the  production  of  immunity  against  disease  or 
the  secretion  of  antitoxin  appears  to  be  only  a  side  issue,  as  it  were,  or  rather  part  of  a  general 
process  going  on  where  albuminoid  substances  are  being  assimilated  by  living  protoplasmic  cells. 
Ehrlich  maintains  that  "  from  the  standpoint  of  immunity  the  toxic  action  of  a  toxin  is  a  matter 
of  accident,  indeed  of  indifference,  since  a  toxin  does  not  produce  its  antitoxin  by  virtue  of  its  toxic 
power,  but  because,  being  introduced  into  the  animal  body  in  such  a  way  that  its  immediate 
destruction  is  avoided,  it  is  assimilated."    To  put  it  more  bluntly,  the  cells  of  our  body  are  able  to 
acquire  immunity  against  organic  toxic  substances  only  because  they  are   capable,  in  the 
process  of  nutrition,  of  taking  these  proteid  toxic  bodies  into  combination.    Indeed,  it  has  recently 
been  demonstrated  by  Myers,  Ehrlich,  and  others,  that  specific  proteid  substances  obtained  from 
different  sources  are,  if  introduced  into  the  body  in  such  a  manner  that  the}'  are  not  broken  up  or 
destroyed,  capable  of  producing  in  the  serum  of  the  animal  certain  anti-bodies.    One  of  Myers' 
experiments  will  serve  as  an  example;  he  introduced  crystallised  egg  albumen  into  the  peritoneal 
cavity  of  a  rabbit.    After  this  had  been  repeated  weekly  for  a  period  of  some  six  or  eight  weeks,  a 
small  quantity  of  the  blood  of  the  rabbit  was  taken,  and  the  serum  separated  from  this  was  added 
to  a  solution  of  the  original  crystallised  egg  albumen.    This  addition  resulted  in  the  combination 
of  the  two  substances,  and  in  the  precipitation  of  the  egg  albumen,  and  such  quantities  of  each  may 
be  added  that  every  particle  enters  into  combination,  the  albumen  and  its  anti-body  neutralising  one 
another  completely  and  exactly,  in  this  way  acting  just  as  do  the  proteid  toxin  of  the  diphtheria 
bacillus  and  its  antitoxin.    If  the  albumen  used  in  such  an  experiment  be  pure,  its  range  of  activity 
appears  to  be  exceedingly  limited,  whilst  if  it  be  a  "  mixed  "  albumen  it  appears  to  react  against  a 
correspondingly  large  number  of  albumens.  We  have  here  an  analagous  condition  to  that  found  in 
connection  with  toxins  and  antitoxins — comparatively  simple  and  specific  bodies,  and  bacterial 
products  and  antibacterial  products — much  more  complicated  substances.    As  pointed  out  in  the 
Eeport,  however,  the  proteid  poisons  of  diphtheria  are  not  pure  toxic  substances;  indeed,  the  toxic 
factor  appears  to  be  of  less  importance  than  some  other  portions  of  the  molecule  that  give  rise  to 
the  special  stimulation  producing  antitoxin,  and  it  soon  became  evident  that  proteid  poisons  may 
become  so  far  modified  as  regards  minor  groups  of  molecules  (the  main  combining  molecules 
remaining  the  same),  that  cells  may  be  brought  to  assimilate  or  combine  with  these  molecules  in 
such  a  fashion  that  they  form  within  their  protoplasm  substances  which,  either  in  the  cell  or 
separated  from  it,  may  combine  with  the  whole  molecules  and,  along  with  them,  with  the  secondary 
and  smaller  molecules  to  which  the  special  toxicity  may  be  attributed,  and  thus  neutralise  them. 
That  something  of  this  kind  may  take  place,  Ehrlich  points  out,  in  connection  with  the  neutralising 
power  of  antitoxins,  as  antitoxins  neutralise  not   only  true  toxins   but  also  what  he  calls 
toxoids,  i.e.,  substances  apparently  formed  from  toxins,  having  many  of  the  properties  of  the  toxins 
but  retaining  little  if  any  of  their  lethal  activity.  He  proved  this  in  connection  with  diphtheria  toxins 
by  testing  the  combining  power  of  an  active  toxin  and  then,  after  keeping  this  toxin  in  a  warm 
chamber  for  some  time,  again  testing  both  its  lethal  and  combining  powers.    Its  combining  power 
with  antitoxin  remained  the  same,  but  its  lethal  power  had  fallen  enormously,  to  one-half  or 
one-third  of  its  original  strength.    Having  determined  this,  he  found  that  in  the  case  of  tetanus 
toxin  he  could  diminish  its  activity  by  adding  bisulphide  of  carbon.    He  found,  however,  that  this 
innocuous  toxoid  still  retained  its  reniarkable  immunising  and  antitoxin-producing  constituent. 

These  toxic  proteid  molecules  may  be  either  toxic  molecules  linked  to  the  proteid  molecule 
or  a  proteid  molecule  in  which  certain  replacements  have  taken  place.  In  any  case  they  appear  to 
be  easily  linked  to  the  living  cell,  and  to  be  able  to  stimulate  it  to  produce  antitoxin.  They  are 
always  formed  in  larger  quantities  where  albumens  are  already  present,  than  when  the  proteid 
molecule  has,  as  it  were,  to  be  built  up.  If,  now,  the  toxic  molecules,  produced  in  these 
albuminous  fluids  in  such  large  quantities,  can  be  modified  as  are  the  molecules  produced  in  fluids 
containing  less  albumen,  should  it  not  be  possible  to  obtain  large  quantities  of  non-toxic  proteid 
molecules  which,  assimilated  by  the  cells,  will  induce  the  formation  and  overflowing  of  antitoxins, 
antitoxins  capable  of  neutralising  not  only  the  principal  toxoid  or  large  molecule,  but  this  same 
toxoid  molecule  with  its  linked-on  smaller  toxic  molecules?  Cartwright  Wood  has  proved  that 
this  is  possible,  and  we  have  the  result  in  the  rapid  production  of  antitoxin  by  the  injection  of 
serum-toxin  which  contains  an  exceedingly  small  amount  of  the  active  toxic  substance. 

Bound  up  with  the  theories  of  immunity  and  the  question  of  the  source  of  antitoxin  is  the 
important  question  of  the  nature  of  antitoxin."^   The  original  theory  already  mentioned,  put  forth 
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by  Eoux  and  Vaillard,  and  afterwards  emphasised  by  Ehrlich,  that  antitoxin  is  the  result  of  a 
special  stimulation  of  certain  cells,  receives  support  from  a  large  number  of  observations  made 
daring  the  preparation  of  antitoxin  in  connection  with  this  work.  It  was  found  that  it  is  only 
Tvhere  there  is  marked  reaction,  especially  of  a  local  character,  that  any  antitoxin  is  produced.  I 
lay  special  stress  on  the  local  reaction  because  the  toxin  injected  must  exert  its  greatest  stimulating 
power,  in  fact  one  might  almost  say  its  only  stimulating  power,  on  those  tissues  with  which  it 
comes  directly  into  contact,  that  is,  before  it  becomes  mixed  with  any  large  quantity  of  lymph  or 
finds  its  way  into  the  circulating  blood  in  which,  at  the  temperature  of  the  body,  the  combination 
of  toxin  and  antitoxin  goes  on  with  great  rapidity.  In  the  blood  of  some  of  the  animals  under 
treatment  the  amount  of  antitoxin  was  thousands  of  times  the  quantity  required  to  neutralise  the 
toxin  injected  during  the  whole  period  of  treatment. 

From  a  study  of  the  tables  and  charts  (pp.  124  to  146),  it  will  be  found  that  the  toxins  Toxin  can  only 
injected  into  horses  that  have  been  under  treatment  for  some  time  would,  if  they  made  their  way  ^"^^ " 'ocaiiy." 
directly  into  the  circulation,  be  neutralised  over  and  over  again  by  the  antitoxin  which  in  such 
animals  is  present  in  large  quantities  ;  taken  into  the  blood  at  once  the  toxin  would  be  quite 
incapable  of  setting  up  any  reaction  at  all.  In  the  subcutaneous  tissues,  however,  where  at  first 
it  can  act  almost  directly  upon  the  connective  tissue  cells,  its  action  being  only  slightly  impeded 
by  the  small  quantity  of  antitoxin  in  the  lymph  of  these  tissues,  it  may  stimulate  them  to  set  up 
the  production  of  the  anti-bodies  in  a  marked  degree  ;  so  that,  under  favourable  conditions,  the 
production  of  antitoxins  may  go  on  for  a  long  period  after  large  quantities  of  antitoxin  have 
been  stored  in  the  circulating  blood.  Such  an  explanation  appears  to  be  all  the  more  probable 
from  the  fact  that  the  constitutional  symptoms  are  of  such  short  duration,  whilst  even  the  local 
reaction  is  rapidly  neutralised.  Without  some  explanation  of  this  kind,  too,  it  would  be 
exceedingly  difficult  to  understand  how  it  is  that  the  vital  organs  of  an  animal  are  so  little  affected 
during  the  treatment  necessary  for  the  production  of  antitoxin  :  the  amount  of  antitoxin  in  the 
blood  is  sufficient  to  protect  the  whole  animal,  except  those  tissues  into  which  a  larger  amount  of 
toxin  can  be  introduced  than  can  be  neutralised  by  the  antitoxin  in  the  blood  and  lymph  in  these 
tissues.  It  is  for  this  reason  that,  as  the  process  of  treatment  goes  on  and  more  antitoxin  is 
formed,  stronger  and  stronger  toxins  are  necessary  for  the  production  of  even  a  slight  local 
reaction. 

In  the  tables  above  referred  to  the  theoretical  standard  of  100  times  the  lethal  dose  has  i^'oporUon  of 

toxm  injected  to 

been  taken  as  the  amount  necessary  to  neutralise  one  unit  of  antitoxin.    Taking  this  as  a  basis  I  antitoxin 
have  found  that  in  certain  cases  20,000  units  of  antitoxin  have  been  formed  for  every  unit  of  toxin  ' 
injected,  and  in  one  case  the  figure  rose  as  high  as  40,000  antitoxin  units  for  every  unit  of  toxin  ; 
whilst  in  no  case  in  which  there  was  any  rise  at  all  were  there  fewer  than  63  antitoxin  units  for 
every  unit  of  toxin  injected,  and  in  one  horse  the  lowest  figure  obtained  in  any  experiment  was 
5,588  antitoxin  units  per  unit  of  toxin  introduced. 

It  is  now  an  old  story  but  it  may  be  here  well  to  mention  that  attempts  were  at  one  time  modi'fied"tox1n.^ 
made  to  prove  that  an  antitoxin  might  be  a  simple  derivative  of  a  toxin :  for  example,  that  it 
might  be  produced  by  the  electrolysis  of  toxin.  It  was  soon  found,  however,  that  in  this  case 
there  was  merely  a  destruction  of  the  toxin  by  the  chloro-hypochlorites  produced  when  a  weak 
saline  solution  is  electrolysed,  for,  when  no  sodium  chloride  is  added  to  the  solution  of  toxin  to  be 
thus  treated,  there  is  comparatively  little  destruction  of  toxin.  Later,  Professor  T.  R.  Fraser,  as 
the  result  of  his  observations  on  snake  venom  and  antivenin,  came  to  the  conclusion  that  antivenin 
was  a  modified  venom  and  that  the  antitoxin  or  immunising  substances  produced,  originate  not 
from  vital  reactions  of  the  cells  of  the  body  upon  the  toxins,  but  from  chemical  changes  with  toxins 
themselves,  in  which  the  toxins  are  disintegrated,  and  the  anti-bodies  which,  under  this  theory,  are 
amongst  the  normal  constituents  of  the  toxin  are  left  unaltered,  or,  at  any  rate,  but  slightly 
altered  after  the  removal  of  the  purely  toxic  molecule,  and  are  capable  of  again  combining  with  fresh 
toxic  molecules  presented  to  them.  As  we  have  seen,  however,  in  the  horse,  the  amount  of 
antitoxin  formed  is  out  of  all  proportion  to  the  amount  of  toxin  introduced,  in  some  cases  being 
hundreds  of  times  as  great,  even  calculating  the  test  dose  of  toxin  at  its  lowest  toxic  value  of  one 
instead  of  a  hundred.  When  it  was  found,  however,  that  toxins  become  converted  into  toxoids 
outside  the  body,  Fraser's  theory  was  apparently  more  tenable,  as  it  was  naturally  suggested  that 
these  toxoids  might  be  transition  stages  between  toxin  and  antitoxin.  Against  this,  however,  are 
the  following  facts  : — The  toxoids,  like  the  toxins,  have  the  power  of  stimulating  the  cells  to  produce 
antitoxins,  but  they  have  the  power  also  of  acting  like  toxins  in  neutralising  antitoxins.  Again, 
Sidney  Martin  and  Cartwright  Wood,  in  the  preparation  of  their  albumoses,  obtained  toxins  of  an 
exceedingly  active  character  by  growing  the  diphtheria  bacilli  in  a  fluid  containing  albumen.  A 
kind  of  external  metabolism  then  appears  to  take  place ;  an  enzyme  is  formed  by  the  bacilli,  and 
this  enzyme  apparently  is  capable  of  acting  upon  the  albumens  so  as  to  produce  "  albumoses." 
When  this  mixture  of  albumen,  albumose,  and  toxin  is  heated  to  60'='  C.  it  so  far  loses  its  toxic 
activity  that  although,  before  heating,  a  20th  or  a  40th  or  even  a  smaller  fraction  of  a  c.c.  was 
sufficient  to  kill  a  guinea-pig,  three  or  even  five  c.c.  of  the  heated  substance  produces  no  appreciable 
toxic  effect  when  injected  into  a  guinea-pig,  or  at  most  will  induce  a  temporary  swelling  which  soon 
passes  off.  Although  it  has  lost  its  toxicity,  however,  it  exerts  absolutely  no  antitoxic  action,  and 
is  no  more  capable  of  neutralising  toxin  than  it  was  before  it  was  heated,  though  when  introduced 
into  the  tissues  of  the  horse,  it  is,  as  already  stated,  found  to  still  possess  in  a  most  remarkable 
degree  the  power  of  stimulating  cells  to  the  production  of  antitoxin.  It  is  a  toxin  greatly  modified 
no  doubt,  but  not  in  any  way  converted  into  an  antitoxin,  as  it  neither  increases  nor  diminishes 
the  antitoxic  action  of  a  test  dose  of  antitoxin  acting  upon  a  test  dose  of  toxin  ;  it  has  the 
physiological  action  of  a  toxin  from  the  nutritive  point  of  view — it  may  be  assimilated,  and  can 
so  produce  a  specific  reaction  in  the  cells,  but  it  does  not  possess  the  power  of  combining  with, 
or  assisting,  either  toxin  or  antitoxin  outside  the  cells. 
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As  early  as  1893  Roux  and  Vaillard  pointed  out  that  animals  treated  with  toxin 
may  lose  blood  equal  to  the  whole  of  the  body  weight,  if  this  loss  be  prolonged  over  a  period 
of  several  days,  without  there  being  any  marked  falling  off  in  the  antitoxic  value  of 
the  blood  that  remains.  Here  we  have  evidence  that  the  production  of  antitoxin  must  be 
going  on  as  the  continued  result  of  a  special  stimulation  of  the  antitoxin-forming  cells;  the 
toxin  has  all  disappeared,  but  antitoxin  is  still  being  formed.  Salomonsen  and  Madsen  have 
also  proved  that  there  may  be  an  actual  rise  of  antitoxin  after  considerable  volumes  of  blood  have 
been  withdrawn  from  an  animal  treated  with  toxin,  and  they  agree  with  those  who  maintain  that 
there  is  a  new  production  of  antitoxic  substance  going  on  as  a  result  of  a  special  stimulation 
of  the  tissues.  My  observations,  as  I  have  before  stated^  all  go  to  prove  that  an  antitoxin  is 
in  a  great  measure  formed  locally,  that  it  is  the  result  of  a  special  reaction  between  the  toxin 
and  the  connective  tissues,  and  that  the  antitoxin  is  produced  as  a  kind  of  secretion  from  these 
special  cells  reacting  to  the  special  stimulation. 

There  are  several  points  to  be  cleared  up  in  connection  with  the  question  of  specificity. 
Salomonsen  and  Madsen,  and  later  Behring,  Bulloch,  and  others,  have  shown  that  there  is  a 
constant  drawing  away  of  antitoxin  from  animals.  In  the  animals  injected  with  antitoxin 
from  other  species  this  leakage  goes  on  very  rapidly,  and  it  is  for  this  reason  that  the  passive 
immunity — if  one  may  use  the  term — conferred  by  antitoxin  is  of  short  duration,  for  Behring 
and  Ransom  have  demonstrated  that  when  the  antitoxin  is  formed  in  an  animal,  it  remains  present 
for  a  very  considerable  period  ;  here  we  have  at  once  an  explanation  of  the  fact  that  a 
patient  injected  with  antitoxin  is  protected  for  a  comparatively  short  period,  whilst  a  patient 
who  has  suffered  from  an  attack — even  of  diphtheria,  in  which  the  period  of  protection  is  not 
nearly  so  prolonged  as  in  other  diseases — is  protected  for  a  considerably  longer  period.  In 
this  must  be  sought  the  explanation  of  the  fact  that  we  meet  with  relapses  somewhat 
more  frequently  in  cases  of  diphtheria  treated  by  injection  with  antitoxin,  the  antitoxin 
injected  coming  from  a  species — the  horse — different  from  the  patient  injected. 

The  question  of  specificity,  however,  is  much  more  fundamental  and  far-reaching  even 
than  this.  For  Cartwright  Wood,  in  a  series  of  experiments  carried  out  during  the  last  four 
or  five  years,  has  shown  that  in  the  rapid  method  of  production  of  antitoxins  it  is  necessary 
to  use  in  the  preparation  of  the  serum  toxin  a  serum  taken  from  the  same  species  of  animal 
as  that  which  is  to  be  injected.  He  has  found,  for  instance,  that  the  serum  toxin  prepared 
with  the  serum  of  a  horse  gives  admirable  results  when  injected  into  a  horse  ;  but  Ehrlich. 
using  the  same  batch  of  serum  and  injecting  a  goat,  found  that  he  obtained  practically  no 
positive  results ;  and  Wood,  carrying  on  his  experiments  with  rabbits,  guinea-pigs,  and  pigeons, 
found  that  the  specificity  was  in  each  case  more  or  less  distinctly  marked,  and  that  each 
animal  could  only  be  treated  satisfactorily — i.e.,  with  the  formation  of  antitoxin  in  large 
quantities  or  the  production  of  a  definite  immunity — when  the  serum  toxin  is  prepared  with 
the  serum  of  the  animal  to  be  injected.  This  points  rather  to  the  fact  that  the  intermediate 
link  described  by  Ehrlich  is  a  most  important  factor  in  the  production  of  immunity,  the  proteids 
contained  in  these  albumoses  being  more  readily  assimilated  by  the  cells,  when  cells  and  pi-oteid 
are  both,  as  it  were,  of  the  same  species.  The  blood  of  one  species,  then,  may  be  looked 
upon  as  behaving  as  a  foreign  body  when  introduced  into  another  species 

This,  again,  has  a  most  important  bearing  on  the  question  of  assimilation,  and  it  may 
be  that  the  toxin  or  toxoid  is  simply  linked  on  to  another  or  intermediate  molecule  which 
keeps  it  in  contact  with  the  cell  protoplasm,  and  so  enables  it  to  set  up  the  production  of 
antitoxin. 
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This  Report  is  now  over  three  years  old.  The  main  portion  of  it  has  been  in  type  for 
nearly  three  years,  but  owing  to  my  removal  to  Cambridge  and  the  organising  and  teaching  that  I 
have  had  to  carry  on  during  Term-time  and  a  great  part  of  the  Vacation,  I  have  been  unable  to 
devote  more  than  portions  of  each  vacation  to  the  revision  of  the  proofs. 

As  several  errors  were  detected  in  the  earlier  tables  it  was  found  necessary  to  check  every 
figure  in  the  Report,  and,  although  but  few  others  have  been  found,  the  labour  has  been  very 
considerable,  and  without  the  assistance  of  Mr.  F.  Gr.  Binnie  I  should,  even  now,  be  unable  to 
present  a  revised  and  completed  statement.  In  certain  respects  the  dela}^  in  the  issue  of  the 
Report  may  prove  to  be  advantageous,  as  one  has  been  able  to  check  and  control  methods, 
observations,  and  figures.  The  material  here  presented  constitutes  a  mass  of  statistics  such  as 
could  not  have  been  collected  elsewhere,  and  it  is  specially  desirable  that  it  should  take  as 
permanent  a  form  as  possible. 

The  figures  themselves,  whatever  may  be  said  of  the  notes  and  criticisms,  are  not  of  mere 
ephemeral  interest ;  they  will  form  a  standard  of  comparison  for  future  work  by  which  may  be 
gauged  improvements  in  treatment,  and  in  the  results  obtained,  that  may  be  of  inestimable 
value.  This  is  not  the  place  for  the  discussions  of  theories  or  the  presentation  of  hypotheses,  and, 
although  here  and  there  notes  and  suggestions  may  be  made,  there  has  been  no  attempt  to 
discuss  other  work,  published  or  unpublished. 

Although  I  alone  am  responsible  for  the  statements  made  and  figures  given  in  this  Report, 
no  one  is  more  fully  aware  than  I  am  of  the  impossibility  of  carrying  out  such  a  task  without  the 
advice  and  assistance  of  a  most  competent  staff.  I  cannot  fully  express  my  obligation  to  all  who  have 
assisted  me,  but  I  must  take  this  opportunity  of  thanking,  in  however  inadequate  a  fashion,  the 
medical  officers  of  the  hospitals  under  the  Asylums  Board  for  the  heartiness  with  which  the}^  have 
invariably  co-operated  in  carrying  out  suggestions  and  in  helping  to  obtain  statistics.  To 
Mr.  Richardson  and  especially  to  Mr.  Bernard  Locke,  temporary  clerks  under  the  Board,  I  am 
under  obligation  for  valuable  assistance  in  the  collection  and  arrangement  of  statistics,  and  to  the 
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authorities  of  the  Asylums  Board  for  the  courtesy  and  consideration  invariably  extended  to  me,  Acknowied-. 
sometimes  even  under  trying  conditions.    In  the  examination  of  the  tubes,  the  preparation  and  !^si"sta°!ce 
microscopic  examination  of  the  "swabs"  from  the  throats  of  the  diphtheria  patients,  I  am  indebted,  received  in 
-first  to  Mr.  A.  H.  Card,  M.R.C.S.,  L.R.C.P.  (Lond.),  and  then  to  Mr.  James  Hussey,  M.B.  (Lond.) 
F.R.C.S.  (Eng.),  for  careful  and  most  painstaking  assistance  ;  indeed,  I  may  say  that  without  the 
assistance  of  these  gentlemen  it  would  have  been  impossible  to  carry  on  the  work.    In  connection 
with  this  part  of  the  work,  too,  I  am  greatly  indebted  to  Mr.  F.  Gr.  Binnie  and  Mr.  Paulus 
Shekwana. 

Perhaps  the  most  important  and  responsible  work,  however,  was  that  involved  in  the  i,i  the 
preparation  of  toxins  and  antitoxins.    Here  I  received  valuable  suggestions  from  Dr.  Alan  J";^P^^'^'^'°"°^ 
Macfadyen  and  Dr.  Bulloch  of  the  Jenner  Institute  of  Preventive  Medicine,  from  Professor 
A.  E.  Wright,  of  Netley,  and  Professor  Sidney  Martin,  Dr.  Roux,  Dr.  Madsen,  and  Professor 
Salomonsen.    To  Mr.  Bokenham,  M.R.C.S  ,  L.R.C.P.,  I  am  indebted  for  several  samples  of  active 
•diphtheria  bacilli,  some  of  which  were  used  in  the  earlier  part  of  our  work.     To  Mr.  James  Millar 
I  am  under  deep  obligations  for  continuous  and  unwearied  help ;  no  trouble  was  too  great  for  him 
to  take,  and  his  intelligent  co-operation  in  the  work  was  often  invaluable.    Mr.  A.  Doudney,  the 
assistant  in  the  laboratories,  by  his  ingenuity  in  carrying  out  our  instructions  and  in  devising 
some  of  the  apparatus,  also  contributed  towards  the  success  of  the  work.     To  Mr.  Andrew  Pringle  in  the 
T  am  indebted   for   the  excellent   photographs   of  bacilli   that  accompany  this  Report,  to  mustra1ions°^ 
Mr.  A.  Doudney  for  photographs,  to  Mr.  F.  Gr.  Binnie  for  drawings  for  the  illustrations  of 
apparatus,  and  to  Mr.  J.  Walker  for  assistance  in  the  preparation  of  the  charts. 

It  is,  however,  to  Dr.  G.  E.  Cartwright  Wood,  B.Sc,  to  whom  I  owe  most.  Without  his  ^^'^^^ 'j^'J.jJ^']^^^ 
assistance  some  most  valuable  work  must  necessarily  have  remained  incomplete.  His  brilliant  antitoxins, 
observations  and  work  in  connection  with  the  rapid  production  of  antitoxin  ante-dated  everything 
else  of  the  kind,  and  to  his  researches  may  be  attributed  a  very  considerable  measure  of  the 
success  in  the  production  of  powerful  antitoxins  that  has  been  attained  not  only  in  this  but  in 
other  countries.  In  such  a  Report  as  this  it  is  impossible  to  assign  to  each  individual  his  exact 
share  in  the  success  of  the  work,  but  to  Dr.  Cartwright  Wood  I  beg  to  tender  my  warmest  thanks 
for  his  very  great  share  in  contributing  material  and  data  for  use  in  the  present  Report,  and, 
although  I  ask  him  to  accept  no  responsibility,  I  wish  to  indicate  as  plainly  as  possible  what  a 
great  share  his  observations  and  suggestions  have  had  in  moulding  the  form  and  adding  to  the 
substance  of  what  is  here  written. 

Indeed  I  may  say  that  almost  every  worker  in  the  laboratories  on  the  Embankment  has  Tiianks  to 
either  directly  or  indirectly  contributed  something.    Dr.  A.  E.  Wright's  work  on  the  acceleration  uiboratories'*^^ 
and  retardation  of  coagulation  led  us  to  the  method  of  adding  small  quantities  of  citrate  of  soda  to 
the  blood  in  order  to  delay  coagulation  for  a  sufficient  length  of  time  to  allow  of  the  separation  of 
the  corpuscular  elements  from  the  plasma.    Dr.  Sidney  Martin's  work  on  albumoses  (')  had  an 
influence  in  determining  the  direction  of  Dr.  Wood's  work  on  heated  serum  toxin ;  whilst  several 
hints  were  obtained  from  Dr.  Brodie's  chemical  work  on  antitoxin  ('^).    I  am  very  anxious  to  Advantages  of 
insist  upon  this  at  the  present  time  as  there  appears  to  be  a  reactionary  tendency  in  the  laboratory  in 
direction  of  multiplying  laboratories  in  the  same  centres,  and  so  of  dividing  workers  and  financial  °" 
assistance,  without  which  it  is  impossible  to  carry  on  work  to  the  best  advantage.    It  is  a  good  thing 
to  multiply  laboratories  in  different  centres,  but  it  is  a  mistake,  especially  in  comparatively  sparsely 
populated  and  the  poorer  districts,  to  multiply  laboratories  in  the  same  centre. 

Finally,  I  wish  to  thank  the  Laboratories  Committee  of  the  Royal  Colleges  for  the 
facilities  placed  at  my  disposal  for  carrying  on  this  work,  the  Goldsmiths'  Company  for  their 
public  spirit  in  making  such  generous  contributions  to  the  funds  of  the  laboratory — without  the 
help  afforded  by  these  funds  it  would  have  been  impossible  to  carry  on  much  of  the  experimental 
work  or  to  send  out  the  surplus  antitoxin  to  be  used  by  poor  patients  elsewhere  than  in  the 
hospitals  under  the  control  of  the  Metropolitan  Asylums  Board ;  and  Mr.  F.  G.  Hallett,  the 
Secretary  of  the  Conjoint  Board  of  the  Royal  Colleges,  for  his  constant  and  cheerful  assistance  and 
encouragement  when  these  were  most  needed. 


^""PPl-  B,epon  1892-3,  p.  427.    Goulstonian  Lectures,  Briiish  Medical  Journal  1892:  Vol.  i.  pp.  64,1, 

o9o,  755. 

2)  Journ.  of  Path,  and  Bact.,  Vol.  iv.,  1897,  p.  460. 
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To  the  Managers  of  the  Metropolitan  Asylums  Board. 

I  beg  to  present  the  following  Eeport  on  the  Bacteriological  Examination  of  cultivations  introductory, 
from  throats  of  patients  supposed  to  be  suffering  from  Diphtheria,  and  treated  in  the  hospitals 
of  the  Board. 

On  the  26th  October,  1894,  a  communication  was  received  by  the  Laboratories'  Committee  Negotiations, 
of  the  Conjoint  Board  of  the  Royal  Colleges  of  Physicians  and  Surgeons  from  the  Managers  of 
the  Metropolitan  Asylums  Board,  in  which  was  contained  the  enquiry  "whether  the  Royal 
Colleges  of  Physicians  and  Surgeons  could  afford  the  Managers  facilities  for  the  bacteriological 
investigation  of  doubtful  cases  of  diphtheria  which  may  be  sent  to  the  Board's  hospitals  from 
time  to  time." 

At  a  meeting  of  the  Committee  called  to  consider  the  question,  it  was  felt  that,  in 
the  interest  of  the  public,  it  was  the  duty  of  the  Royal  Colleges  to  assist  the  Metropolitan 
Asylums  Board  by  conducting  for  them  the  investigation  referred  to,  provided  arrangements 
could  be  made  for  so  doing  without  interfering  with  the  work  of  those  who  have  been  permitted 
to  undertake  scientific  researches  in  the  Laboratories ;  the  Committee  therefore  agreed  to  under- 
take the  investigation  on  the  following  conditions  : — 

(1)  "  That  the  investigation  be  carried  out  by  special  persons  to  be  appointed  by  the  Conditions. 
Laboratories'  Committee  under  the  superintendence  of  the  Director,  Dr.  Gr.  Sims 
Woodhead." 

(2)  "  That  the  Metropolitan  Asylums  Board  defray  the  expenses  of  the  investigation, 
including  the  salaries  of  those  occupied  in  the  work." 

These  terms  were  agreed  to  by  the  Metropolitan  Asylums  Board,  and  an  agreement 
for  a  period  of  six  months,  commencing  on  the  1st  January,  1895,  was  entered  into.  Under 
this  arrangement  it  was  proposed  that  not  only  should  cases  be  examined  on  admission  to 
hospital,  but  cases  should  be  subjected  to  similar  bacteriological  examination  before  they  were 
discharged.  It  was  calculated  that  the  number  of  examinations  to  be  made  per  diem  would  not 
exceed  20. 

From  1st  January  to  the  middle  of  February  I  was  engaged  in  organising  the  work,  and  woric 
in  personally  examining,  bacteriologically,  the  specimens  that  came  from  the  hospitals ;  but 
in  the  middle  of  February  Mr.  A.  H.  Card,  M.R.C.S.,  was  engaged  to  assist  in  this  bacterio- 
logical examination.  In  June,  1895,  the  Metropolitan  Asylums  Board  requested  the  Laboratories' 
Committee  to  continue  the  work  for  a  further  period  of  six  months,  and  the  Committee  agreed  to 
do  so,  and  to  sanction  the  engagement  of  further  assistance,  in  order  that  the  work,  which  now 
very  much  exceeded  what  had  originally  been  anticipated,  might  be  accomplished. 

It  was  estimated  in  the  first  instance  that  the  daily  average  number  of  cases  would  not  Number  of  cases 
exceed  20,  whereas  the  cases  examined  rarely  fell  below,  and  very  frequently  greatly  exceeded 
that  number;  in  one  instance  at  least  the  number  reached  115;  in  the  following  half-year  this 
number  also  was  exceeded  on  several  occasions,  and  on  two  occasions  rose  to  150.     In  June, 
1895,  in   conjunction  with  the   Medical  Superintendents   of  the  hospitals,  I  undertook  to 
report  fully  to  your  Board  on  the  cases  examined,  and  in  November  of  1895  an  interim  Report 
was  presented.     In  December,  1895,  the  arrangement  re  the  bacteriological  examination  was 
renewed  for  a  period  of  six  months.    In  March,  1896,  Mr.  James  Hussey,  M.B.  (Lond.),  F.R.C.S. 
(Eng.),  was  appointed  to  succeed  Mr.  Card,  and  in  June,  1896,  the  arrangement  with  the  Board 
was  continued  for  a  further  period  of  six  months,  but  at  the  end  of  that  time  the  agreement  was  Examination 
allowed  to  lapse,  and  in  January,  1897,  arrangements  were  made  under  which  the  Laboratories' 
Committee  undertook  to  supply  the  hospitals  of  the  Board  with  tubes  of  Loeffler's  cultivation  Serum  tubes 
medium,  to  be  used  for  purposes  of  bacteriological  investigation  in  connection  with  cases  of  ^"''p''^'' 
diphtheria  admitted  into  the  hospitals.    The  present  Report  deals  exclusively  with  the  cases 
that  were  examined  bacteriologically  during  the  period  embraced  between  the  dates.  January  1st, 
1895,  and  December  31st.  1896. 
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Apparatus  and  Methods. 

Methods.  For  Convenience  of  investigation,  and  in  order  to  determine  how  far  the  methods  in 

general  use  were  reliable,  during  the  first  three  months  that  specimens  were  examined,  micro- 
scopic examinations  of  the  fresh  secretion  from  the  throat  were  made  as  soon  as  the  material 
arrived  at  the  Laboratory.  At  the  same  time  that  the  microscopical  specimen  was  obtained 
from  the  throat  a  culture  medium  was  inoculated;  after  16  hours'  incubation  the  resulting 
growth  was  carefully  examined.  A  note,  asking  the  Medical  Superintendents  of  the  various 
hospitals  to  have  this  inoculation  made  on  LoefHer's  nutrient  serum,  was  then  sent  out.  In  order 
that  the  culture  might  be  made  with  as  little  trouble  as  possible,  the  following  outfit,  slightly 
modified  from  that  used  in  New  York,  was  prepared.  It  consists  of  a  cardboard  box  (Fig.  1) 
addressed  to  the  Laboratories,  containing : — (1)  a  "  swab ; "  (2)  a  tube  of  LoeflQer's  serum ;  ( 3)  a 
copy  of  "  Directions ; "  (4)  a  form  on  which  the  details  of  the  case  are  entered. 
(1)  The  swab.  J'J^q  Sivab. — (a)  A  Small  pledget  of  cotton  wool,  attached  to  an  iron  wire  with  a  roughened 

end,  is  placed  in  a  clean  test-tube  (b)  which  is  afterwards  plugged  with  cotton  wool ;  the  whole  is 
then  heated  at  a  temperature  of  160-170°  C.  for  two  or  three  hours,  in  order  that  the  cotton 
wadding  may  be  completely  sterilised.    These  "  swabs  "  are  then  ready  for  use  at  any  moment. 
Loeffl"r's°*  Composition  of  Loeffler's  Nutrient  Medium. — Loeffler,  as  the  result  of  a  long  series  of 

medium.  experiments,  came  to  the  conclusion  that  the  best  medium  on  which  to  grow  the  diphtheria 
bacillus  is  a  mixture  of  three  parts  of  blood  serum  and  one  part  of  bouillon,  containing  1  per 
cent,  each  of  peptone  and  grape  sugar  and  0"5  per  cent,  of  sodium  chloride,  the  whole  being 
rendered  slightly,  or  even  distinctly,  alkaline.  Glucose  gelatine,  alkaline  gelatine,  ordinary 
agar,  glycerine  and  glucose  agars,  and  mixtures  of  glycerine  agar  and  gelatine  were  all  in  turn 
tried  experimentally,  but  in  no  case  were  the  results  so  satisfactory,  especially  for  primary 
cultivations  from  the  membrane  and  swabs,  as  was  LoefHer's  serum.  During  these  investigations 
Dr.  Cartwright  Wood  prepared  a  medium  in  which  decalcified  blood  plasma  took  the  place  of 
the  blood  serum,  and  during  the  last  two  years  and  a  half  this  medium  only  has  been  used. 

These  swabs  and  tubes  of  nutrient  medium  were  prepared  in  large  numbers  and  were 
sent  out  as  required,  along  with  the  following  directions  (based  on  those  in  use  in  New  York) 
for  obtaining  the  material  for  diagnostic  purposes : — 
(3)  Instructions  a  Place  the  patient  in  a  good  light.    Remove  the  cotton  wadding  stopper  from  the 

tube  containing  the  iron  wire.  Depress  the  tongue  with  a  spatula,  and  rub  the  cotton 
wadding  pledget,  fixed  on  the  end  of  the  rod,  gently  but  firmly  against  any  visible 
exudate,  or  in  other  cases,  including  those  in  which  the  exudate  is  confined  to  the  larynx, 
pass  the  pledget  as  far  back  as  possible  and  rub  it  freely  against  the  mucous  membrane 
of  the  pharynx  and  tonsils. 

"  Still  keeping  the  wire  in  one  hand,  withdraw  the  stopper  from  the  tube  containing 
the  solidified  blood  serum,  then  rub  the  pledget  once  or  twice  over  the  surface  of  the 
serum,  taking  care  not  to  break  this  surface  in  any  way ;  replace  the  plug,  and  then 
return  the  wire  rod  with  its  pledget  to  its  tube,  which  should  be  restoppered  at  once. 

"  In  those  cases  in  which  a  distinct  membrane  is  visible,  transfer,  by  means  of  a 
platinum  spatula  (heated  to  redness  and  then  allowed  to  cool),  a  fragment  of  the  mem- 
brane to  the  tube  containing  the  wire  rod ;  replace  the  wadding  stopper. 

"  Pack  the  two  tubes  in  the  box,  taking  care  to  have  a  little  wadding  at  each  end, 
label  the  serum  tubes,  fill  in  the  form  enclosed,  and  send  off  the  box  by  the  first  post, 
or  by  special  messenger. 

"  A  report  will  be  forwarded  within  twenty-four  hours  if  possible." 
WForn'foi-  The  following  is  a  copy  of  the  form  accompanying  each  box  (filled  up  as  returned  to 

the  hospital) : — 

DIPHTHERIA. 
Hospital,  S.W.  Case  No.,  1147. 

Name,  Francis  Smith. 
Age,  13  years. 
Sex,  Male. 

Address,  11,  John  Street,  Clapham,  S.W. 
Admitted,  10/11/96. 
Date  of  Illness,  8/11/96. 
Diagnosis,  Diphtheria — Doubtful.* 

*  Cross  out  the  word  "Diphtheria"  or  "Doubtful." 
Any  Complications,  Albuminuria,  enlarged  cervical  glands. 
Examination  made — Hour,  8.30  p.m.  Date,  10/11/96. 

Sent  out— Hour,  9  a.m.  Date,  11/11/96.^ 

Laboratory  No.,  7131. 
Received — Hour,  10.15  a.m.  Date,  11/11/96. 

Reported  on — Hour,  11  a.m.  Date,  12/11/96. 

Restdt  of  Bacteriological  Examination — 

Diphtheria  bacilli.  Long,  short,  wedge-shaped. 
Other  bacteria,  Streptococci,  Staphylococci. 

In  cases  of  re-examination  refer  to  previous  Laboratory  Number  
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The  boxes  into  which  the  two  tubes  and  their  directions,  &c.,  were  packed  were  in  the  first 
instance  made  of  wood,  and  were  copied  from  those  made  in  America.  The  wear  and  tear 
and  general  waste  of  these  boxes,  however,  was  so  great  when  as  many  as  three  or  four 
hundred  specimens  were  being  examined  in  one  week,  and  their  packing  was  a  matter  mvolving 
so  much  time  and  labour,  that  ultimately  I  had  constructed  for  this  special  work  a  card- 
board shell  (e)  covered  with  a  hd  (f),  and  containing  an  inner  box  (d)  with  a  partition  down  the 
middle,  dividing  it  into  two  spaces,  each  of  which  holds  a  test  tube.  At  the  bottom  of  each  of 
these  spaces  a  wad  of  cotton  wool  is  placed,  so  that  they  are  always  ready  for  the  reception  of  tubes. 
The  two  tubes,  one  with  the  swab  (b),  the  other  containing  the  Loeffler  medium  (c),  are  after 
inoculation  replaced,  each  in  its  own  compartment ;  the  inner  box  is  then  returned  to  the  outer 
shell,  which  is  already  addressed,  the  small  cardboard  lid  (f)  is  closed,  and  is  then  kept  in  position 
by  means  of  a  couple  of  tapes  or  by  gummed  paper,  if  the  box  is  to  be  sent  by  post ;  or  by  an 
elastic  band,  when  the  boxes  are  conveyed  from  the  hospitals  to  the  Laboratories  by  hand. 


Fig.  1. — POSTAL-BOX  with  serum  tube  and  swab. 


As  difficulties  arose  in  connection  with  the  transmission  of  large  numbers  of  these  Difficulties  of 
parcels  through  the  post,  and  as  it  was  found  that  there  was  always  a  greater  delay  when  they  specimens."" 
came  by  post  than  when  they  were  delivered  by  hand,  arrangements  were  ultimately  made  by 
which  the  specimens  were  brought  in  by  special  messengers  twice  a  day — in  the  morning  and  in 
the  afternoon. 

As  already  mentioned,  a  microscopical  examination  was  at  once  made  of  most  of  the  Direct 
swabs  that  came  in  during  the  first  few  months.  In  order  to  obtain  a  cover-glass  preparation,  swab.'"^*^'""  °' 
cleaned  cover-glasses  were  smeared  with  the  material  that  adhered  to  the  swab  when  it  was  passed 
over  the  mucous  membrane  of  the  suspected  throat.  This  was  done  as  soon  as  possible  after  the 
swab  came  to  hand  and  whilst  it  was  still  moist.  These  cover-glass  preparations  were  then  dried, 
fixed,  stained,  either  with  methylene  blue,  or  according  to  a  modification  of  Gram's  method, 
afterwards  described,  mounted  in  balsam,  and  examined. 

In  about  25  per  cent,  of  the  positive  cases  that  were  sent  to  the  Laboratories  for  examination  Proportion  of 
it  was  possible  to  make  out  the  presence  of  diphtheria  bacilli  in  these  fresh  cover-glass  preparations,  recogniseron 
but,  as  a  rule,  these  were  the  cases  in  which  there  was  no  doubt  as  to  the  nature  of  the  disease  in  examination 
the  mind  of  the  physician  treating  the  case ;  and  ultimately  it  was  decided  that  owing  to  the  great 
additional  amount  of  time  and  labour  involved,  and  to  the  fact  that  those  cases  in  which  positive 
results  were  obtained  were  just  those  in  which  the  patients  would  in  any  case  be  at  once  treated  as 
suffering  from  diphtheria,  the  fresh  examination  should  be  discontinued,  and  the  cultivation 
method  alone  relied  upon.    This,  of  course,  involved  a  little  delay,  as  regards  a  certain  proportion 
of  the  cases,  but  it  certainly  halved  the  work  ;  and  when  the  number  of  cases  to  be  examined  often 
reached  80  or  90  per  day,  and  not  rarely  100,  and  sometimes  even  150,  this  was  a  consideration 
that  necessarily  had  great  weight. 

Examination  of  Cultures. 

Each  box  on  arrival  was  opened,  a  running  number,  together  with  the  time  and  date  Record  kept, 
of  arrival,  was  put  on  the  "  filled  in "  form  enclosed  in  the  box,  and  the  inoculated  tube, 
after  receiving  a  similar  number,  was  placed  in  the  incubator  at  a  temperature  of  35'^  C. ;  it  was 
kept  there  until  the  following  morning.  The  particulars  from  the  numbered  forms  were  then 
copied  into  a  Diagnosis  Record  Book  (each  of  which  consists  of  500  forms  similar  to  that  given 
on  page  4,  with  the  exception  that  space  is  allowed  for  notes  on  the  clinical  history  of  the  case, 
and  on  treatment  and  result),  under  similar  numbers. 

Each  morning  the  cultures  received  on  the  previous  day  were  taken  out  of  the  incubator, 
arranged  in  their  numerical  order,  and  examined  in  the  following  manner : — 

Cleaned  cover-glasses,  one  for  each  tube,  were  laid  out  in  series  on  numbered  cards.  Preparations  of 
Samples  were  taken  with  a  sterile  platinum  needle  firom  each  distinct  and  suspicious-looking  exImTnTtiJn.'^ 
colony  in  a  tube,  or  the  needle  was  swept  across  several  colonies  of  similar  kind  and  rubbed  up 
and  spread  out  in  a  drop  of  sterile  water  on  the  cover-glass,  each  kind  of  colony  generally  forming 
a  separate  streak ;  as  a  rule,  three  streaks  were  made  on  each  cover-glass.    The  cover-glass  films 
were  then  allowed  to  dry,  and  subsequently  were  passed  two  or  three  times  carefully  through  a 
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Nioolle'8  stain. 


Loefflei  's  stain. 


small  Bunsen  flame  secundem  artem,  great  care  being  taken  not  to  bm-n  the  Mm;  tliese  films  may 
be  fixed  equally  well,  and  perhaps  with  greater  regularity,  by  placing  them  in  equal  parts  of  ether 
and  alcohol. 

The  staining  adopted  was  a  modification  of  Gram's  method,  devised  by  Xicolle.*  consisting 
in  the  substitution  of  carbolic  acid  for  aniline  water,  and  in  the  use  of  a  stronger  iodine  solution 
and  of  acetone  in  the  decolorising  fluid.  The  staining  fluid  consists  of  10  c.c.  of  a  saturated 
alcoholic  solution  of  gentian-violet  added  to  100  c.c.  of  a  1  per  cent,  solution  of  carbolic  acid; 
this  has  the  great  advantage  over  aniline  water  that  it  may  be  kept  indefinitely.  The  iodine 
solution  consists  of  1  gramme  of  iodine,  2  grammes  of  iodide  of  potassium,  and  200  c.c.  of  distilled 
water. 

The  fixed  cover-glass  preparation  remains  in  the  stain  for  about  five  second?,  and  is  then 
passed  directly  into  the  iodine  fluid,  where  it  remains  for  about  five  seconds,  after  which  it  is 
decolorised  by  being  passed  rapidly  through  a  mixture  of  one  volume  of  acetone  with  four 
volumes  of  absolute  alcohol ;  this  removes  all  unfixed  stain  almost  instantly.  The  specimen  is 
then  at  once  dehydrated  in  xylol,  allowed  to  dry,  and  mounted  in  balsam. 

As  an  alternative  m^ethod  of  staining,  LoefSer's  methylene-blue  solution  was  sometimes 
used  :  saturated  alcoholic  solution  of  methylene  blue  30  c.c,  0-01  per  cent,  solution  of  caustic 
potash  100  c.c. 

The  preparations  were  examined  at  once,  and  the  result  entered  on  the  numbered  form, 
a  duplicate  entry  being  made  in  the  Eecord  Book.  The  forms  were  then  returned  by  post  to  the 
various  hospitals. 


Naked-Eye  Appearances  of  Cultures  of  the  Diphtheria  Bacillus  and  of  other 

Organisms  on  Blood  Serum. 


Rapid  growth  of 
diplltheria 

bacillus  colonies,  present  in  the  tube  will 


18-24  hours 


Older  growths. 


Surface  grov.  th 
along  need  le 
track. 


Optimum 
temperature. 


If,  after  inoculation,  the  tube  is  at  once  placed  in  the  incubator,  the  diphtheria  bacilli 
as  this  organism  usually  grows  more  rapidly  on  Loeffier's  serum  when 
kept  at  incubation  temperature  than  do  the  other  organisms  found  in  the  throat — get  the  start 
of  the  other  organisms,  and  distinct  colonies  may  often  be  found  as  early  as  the  twelfth  hour  after 
incubation  has  commenced.  Should  the  examination  be  delayed  much  beyond  twenty-four  hours 
the  other  organisms  present  in  a  mixed  culture  make  their  appeai'ance,  and  once  they  manifest 
themselves  they  usually  grow  very  rapidly,  and  may  overgrow  and  obscure  the  colonies  of  the 
diphtheria  bacillus,  especially  if  these  latter  are  only  few  in  number.  The  task  of  seai'ching  for 
the  diphtheria  bacillus  is  then  rendered  much  more  difficult  and  uncertain. 

In  a  preparation  examined  at  from  eighteen  to  twenty-four  hours,  the  diphthei'ia  bacillus 
grows  as  rounded,  elevated,  moderately  translucent  grayish-white  colonies  (very  young  colonies 
are  elevated,  almost  hemispherical,  and  are  more  translucent),  with  a  yellow  tinge ;  the  yellow 
tinge,  however,  though  almost  invariably  present,  is,  as  a  rule,  very  slight.  Such  colonies  have  a 
moist  surface,  and  a  distinct  and  only  slightly  irregular  or  scalloped  margin.  By  transmitted 
light  they  show  an  opaque  centre  due  to  a  more  active  growth,  and  therefore  greater  thickness,  at 
this  point.  In  the  older  colonies  this  opaque  spot  becomes  still  more  evident  and  even  button- 
like. If  the  colonies  are  few  and  widely  separated,  each  may  grow  to  a  considerable  size  (4-5  mm), 
but  when  more  numerous  and  closer  together  they  remain  small  and  almost  invariably  discrete, 
with  distinct  intervals  between  them,  except  where  the  condensation  fluid  from  the  serum  has 
been  allowed  to  flow  over  the  surface  of  the  medium. 

In  older  growths  of  the  diphtheria  bacillus  the  colonies  become  more  flattened,  their  central 
opacity  becomes  more  marked  and  even  button-like,  the  crenation  of  their  margins  becomes  more 
distinct,  and  they  lose  their  moist,  shiny  appearance  and  become  dull.  Around  the  button-like 
centre  there  may  often  be  seen  one  or  more  ring-like  depressions  indicating  periods  of  stronger 
and  weaker  growth.  This  is  usually  accompanied  by  a  radial  striation,  which  may  extend  from 
the  periphery  to  the  centre  of  the  colony.  The  crenation  of  the  margin  is  said  to  be  due  to 
peripheral  formation  of  new  centres  of  growth,  which  partially  free  themselves  from  the  original 
colony,  often  showing  the  outline  of  one-third  or  half  or  more  of  a  colony,  with  indications  of  a 
thickened  central  point  or  focus. 

Growth  is  very  luxuriant  for  some  time  after  the  colonies  have  once  become  macroscopic, 
but  after  30-48  hours  it  gradually  becomes  less  rapid.  When  the  surface  of  the  serum  is 
dry,  the  growth  is  impeded  and  may  never  be  very  rapid  at  any  stage. 

In  stroke  cultures  a  grayish  streak  is  formed  along  the  track  of  the  needle;  the  lateral 
growth  which  takes  place  goes  on  very  slowly,  and  is  more  pronounced  towards  the  lower  end 
of  streak  (where  the  medium  always  retains  more  moisture  than  in  the  thinner  portion),  and 
as  the  culture  grows,  corresponding  to  the  central  nodule  of  the  single  colony,  a  thickened  band 
forms  down  the  middle — growth  in  vertical  direction — thinning  off  to  the  margins,  which  are 
shari^ly  defined  and  distinctly  crenated  as  the  band  grows  out  on  to  the  surrounding  medium. 
The  streak  thins  out  at  the  upper  extremity,  and  then  often  breaks  up  into  isolated  colonies  with 
the  well-marked  characters  described  above,  usually,  however,  growing  somewhat  more  slowly. 
This  method  of  growth  distinguishes  the  diphtheria  bacillus  from  the  staphylococci  and  streptococci 
inoculated  in  the  same  way. 

Growth  takes  place  at  any  temperature  between  22"  and  40°  C,  but  the  most  luxuriant 
growth  undoubtedly  occurs  between  35°  and  37"  C.  The  reason  that  Loeflier  described  this 
organism  as  not  growing  on  gelatine  was  that  it  grows  so  slowly  at  the  temperature  at  which 
gelatine  media  will  remain  solid.  "  Hoffman's  "  bacillus  grows  much  more  readily  below  20°  C, 
and  therefore  more  easily  and  luxuriantly  on  nutrient  gelatine. 


*  Annales  de  I'lnstitut  Fasteur,  t.  ix.,  1895  (p.  666). 
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Besides  the  two  chief  media  for  the  cultivation  of  the  diphtheria  bacillus — blood  serum  Nutrient  media, 
and  broth — which  have  been  described,  this  organism  will  grow  on  all  the  ordinary  alkaline 
culture  media — agar,  glycerin e-agar,  gelatine,  milk,  and  potato  (when  its  surface  is  made 
alkaline) — although  not  so  luxuriantly  as  on  blood  serum,  except  in  the  case  of  milk,  in  which  it 
grows  well.  It  also  grows  well  in  or  on  ascitic  fluid  (especially  when  diluted^\  egg-albumen,  and 
alkali-albumen. 

Agar  (and  more  especially  glycerine-agar)  forms  a  good  nutrient  medium,  but  the  ^'^°^^*°"^><'^''- 
growth  on  this  is  not  nearly  so  abundant  as  on  Loeffler's  broth  serum  mixture.  After  long- 
continued  cultivation  on  agar  the  typical,  active,  virulent  diphtheria  bacillus  ultimately  appears  to 
die  out.  The  pseudo-diphtheria  bacillus  and  the  less  active  shorter  form,  on  the  other  hand,  grow 
luxuriantly  on  this  medium ;  the  growth  having  much  the  same  appearance  that  the  true  form  of 
diphtheria  bacillus  assumes  on  Loeffler's  serum. 

The  diphtheria  bacillus,  as  already  noted,  may  be  grown  on  gelatine,  which  it  does  not  °" 
liquefy,  at  a  temperature  of  22"  C.  or  24°  C,  beyond  which  limit  gelatine,  except  that  too  solid 
for  use,  melts  and  becomes  softened.  Klein  and  Escherich,  however,  consider  that  gelatine  is 
an  excellent  medium,  as  the  growth,  though  less  luxuriant,  has  all  the  characters  of  the  serum 
growth.  The  pseudo-diphtheria  bacillus  grows  more  luxuriantly  on  gelatine,  but  the  difference  is 
not  quite  so  marked  as  on  agar. 

Gruinochet,  in  1892,  proposed  normal  human  urine  as  a  medium  in  which  to  grow  the  Growth  in  urine, 
diphtheria  bacillus,  and  Escherich  finds  that,  although  the  bacillus  grows  well  in  this  medium, 
the  addition  of  a  small  quantity  of  alkali  (one  or  two  drops  of  normal  potassium  hydrate  solution 
to  the  contents  of  an  ordinary  test-tube)  increases  the  activity  of  the  growth.  Schloffer  recom- 
mended mixtures  of  urine  and  bouillon,  and  urine  and  agar,  but  points  out  that  the  bacilli 
growing  in,  or  on,  these  media  are  somewhat  shorter  and  show  fewer  degeneration  forms  than 
do  those  growing  in  the  ordinary  media. 

The  main  points  of  difference  between  the  naked-eye  appearances  of  the  colonies  of  ciiaractera of 
the  closely  allied  non-pathogenetic  pseudo-diphtheria  bacillus,  when  grown  on  serum,  and  Juphth^fa 
those  described  above  for  Loeffler's  bacillus,  so  far  as  I  have  observed  and  as  far  as  the  facts  are 
established— for  there  exists  some  little  discrepancy  in  the  statements  made  by  different  writers — are 
that  the  colonies  are  usually  pure  milk-white,  are  flatter,  more  moist  on  the  surface,  softer  in 
consistence,  and  exhibit  a  greater  tendency  to  run  together;  they  are  more  easily  removed  en  masse 
with  the  needle  than  are  those  of  Loeffler's  bacillus,  and  they  retain  these  characters  for  a  longer 
time;  but  the  changes  with  age  described  above  for  the  true  diphtheria  bacillus — flattening  out, 
disappearance  of  the  shining,  moist  appearance  of  the  surface,  crenation,  the  concentric  rings,  and 
the  radial  striae — all  ultimately  appear  when  the  growth  takes  place  on  a  favourable  medium.  The 
differences  just  described  are  relative,  not  absolute ;  they  are  often  sufficiently  well  marked  to  raise 
doubts,  but  are  not  decisive,  and  must  be  confirmed  by  observations  as  to  the  behaviour  of  the 
organism  in  other  nutrient  media,  especially  as  regards  the  formation  of  acid,  microscopic 
examination,  and — most  important  of  all — animal  experiments. 

As  regards  the  growth  of  the  pseudo-diphtheria  bacillus  on  the  other  culture  media,  it 
exhibits  in  its  growth  in  broth,  as  compared  with  that  of  Loeffler's  bacillus,  a  much  more  marked 
turbidity — which  appears  earlier  and  continues  longer — an  acid  reaction  is  said  not  to  take  place, 
but,  on  the  contrary,  the  broth  tends  ultimately  to  become  more  alkaline.  On  agar  and  gelatine, 
especially  the  former,  it  grows  more  luxuriantly ;  this  character  is  considered  by  Escherich  and 
others  to  be  one  of  great  diagnostic  value.  It  will  grow  on  gelatine  at  a  lower  temperature  than 
does  the  true  form,  even  at  18°  C,  according  to  Zarniko. 

Another  series  of  closely  allied  but  non-pathogenetic  forms  are  described  as  the  Xerosis 
bacillus.  Probably  several  slightly  different  forms  have  been  described  under  this  head  by  different 
investigators,  and  Loeffler  considers  that  probably  they  all,  with  the  diphtheria  bacillus,  belong 
to  one  gronp  or  natural  family,  and  that  although  "all  are  distinguished  by  peculiar  club- 
formation,  and  by  isolated  stainable  granules,  they  offer,  on  closer  comparison,  small  but  constant 
morphological  and  cultural  differences."  The  Xerosis  bacillus  grows  best  on  blood  serum.  In  broth 
a  flocculent  growth  takes  place  rapidly,  with  no  formation  of  acid,  and  agar  needs  the  addition  of 
glycerine  in  order  that  it  may  become  a  good  medium  for  its  growth. 

The  naked-eye  appearances  of  some  of  the  other  organisms  more  frequently  found  growing 
in  a  mixed  culture  on  serum  inoculated  from  the  throat  of  a  patient,  but  which  differ  considerably 
or  entirely  on  microscopical  examination,  are  the  following : — 

The  potato  bacillus  is  of  frequent  occurrence  in  such  cultures,  especially  in  summer.  Tiie  potato 
It  grows  exceedingly  rapidly,  first  as  a  moist  viscid  layer  over  the  whole  surface  of  the  serum.  It 
quickly,  however,  assumes  the  form  of  a  membrane  with  a  characteristically  wrinkled  or  corrugated 
appearance;  beneath  this  skin  liquefaction  of  the  serum  takes  place.  This  is  a  very  troublesome 
growth,  as,  although  very  different  from  the  growth  of  the  diphtheria  bacillus,  it  makes  diagnosis 
difficult  by  overgrowing  and  impeding  the  growth  of  this  latter  organism,  if  present,  and  rendering 
the  result  of  a  search  for  it  a  very  uncertain  matter. 

The  colonies  of  streptococci  appear  at  the  end  of  twenty-four  hours  as  minute  transparent  colonies  of 
dewdrop-like  points,  almost  as  high  as  they  are  broad,  scattered  over  the  surface  of  the  serum. 
These  are  so  far  characteristic  that  they  can  seldom  be  mistaken  for  any  other  micro-organism, 
whilst  a  microscopic  examination  at  once  sets  the  matter  at  rest. 

The  colonies  of  staphylococci  shov/  a  flattened  spreading,  irregular,  more  opaque,  moist  Colonies  of 
growth  of  even  thickness  throughout — i.e.,  with  no  thickening  or  elevation  in  the  centre.    These  ''t^P^-'''°'^°'='"- 
colonies,  as  a  rule,  are  not  so  distinctly  rounded  ;  they  have  neither  concentric  nor  radial  striation, 
and  are  slightly  more  irregular  in  outline  than  are  those  of  the  diphtheria  bacillus.    They  develop 
less  slowly  at  first,  but  more  rapidly  after  the  first  twenty-four  hours.    Here  again  the  microscopic 
examination  at  once  removes  any  doubt  that  might  exist  in  the  mind  of  the  observer. 
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Coloniea  of 
yeasts. 


Colonies  of  the 
Brisou  coccus. 


Yeasts  are  still  more  opaque  than  the  staphylococci,  and  often  have  a  creamy  tinge; 
they  may  form  masses  of  very  considerable  size,  especially  after  growing  for  several  days. 
The  microscopic  diagnosis  is  very  easy  and  definite. 

The  surface  of  the  colonies  of  the  Brisou  coccus  (which  at  first  sight  bear  some  slight 
resemblance  to  diphtheria  bacilli  colonies)  is  stated  by  Eoux  and  Yersin  to  be  more  moist  than 
in  the  case  of  the  colonies  of  the  diphtheria  bacillus ;  moreover,  by  transmitted  light  they  show 
no  opaque  centre,  no  concentric  or  radiating  striae,  are  translucent  throughout,  and  are  readily 
distinguished  from  the  diphtheria  bacillus  under  the  microscope. 


Form  and  size. 


Staining. 


Classification  : 
Short  bacilli. 


Long  bacilli. 


Club-shaped 
bacilli. 


Involution 
lorms. 


Morphology  of  the  Diphtheria  Bacillus. 

The  diphtheria  bacillus  is  usually  a  slightly  cun-ed  (seldom  straight)  rod,  with  rounded, 
pointed,  or  club-shaped  end  or  ends;  the  length  of  this  bacillus  is  from  1'2  to  2-0  /x  or  more, 
the  breadth  from  0'3  to  0*5  /a.  It  exhibits  a  very  great  variety  of  form,  which  is  determined,  or, 
at  any  rate,  greatly  influenced,  by  the  age  of  the  culture  and  the  nature  of  the  medium  upon 
which  the  organism  is  being  grown.    It  appears  to  be  non-motile. 

The  diphthei'ia  bacillus  retains  the  stain  somewhat  firmly  when  Gram's  method  is  used, 
as  already  described  under  the  heading  "  Staining."  On  this  point  there  is  a  great  want  of 
unanimity  amongst  the  authors  of  the  recognised  text-books;  some  affirming  that  it  stains  by 
Grram's  method,  and  others  that  it  certainly  does  not.  This,  no  doubt,  may  be  explained  by 
the  fact  that  the  bacillus  will  not,  as  a  rule,  withstand  a  prolonged  action  of  the  decolorising 
fluid ;  under  the  ordinary  conditions  with  which  Gram's  method  is  employed,  however,  it 
certainly  retains  the  dye.  This  method  is  a  very  valuable  one,  since  by  its  aid  we  are  at  once 
able  to  eliminate  from  the  field  of  the  microscope  many  of  the  bacilli  found  in  the  throat, 
which  are  not  stained  by  Gram's  method ;  we  are  not  able  to  do  so  by  the  methylene-blue 
method.  This  latter  method — using  Loeffler's  alkaline  formula — is,  however,  extremely  useful 
from  the  fact  that  it  exerts  a  differentiating  action  on  the  protoplasm  of  some  forms  of  the 
diphtheria  bacillus,  staining  certain  bacilli  in  such  a  fashion  that  we  get  clear  bands  between 
deeply  stained  masses  of  protoplasm,  the  micro-organism  thus  assuming  a  striped  appearance. 
This  is  a  very  characteristic  feature  of  the  diphtheria  bacillus,  especially  in  its  longer  forms, 
and  in  the  cylindrical  portion  of  club-shaped  rods ;  this  striping  is  more  rarely  found  in  the 
club-shaped  part  itself,  which,  as  a  rule,  is  uniformly  darkly  stained  throughout.  Some  of  the 
very  short  rods  may  have  simply  a  single  clear  band  between  the  deeply  stained  rounded  ends, 
thus  resembling  diplococci.  The  bacillus  does  not  always  react  thus  to  Loeffler's  stain,  and  it 
has  been  surmised  that  this  is  greatly  a  question  of  the  age  or  activity  of  the  bacillus.  I  am 
inclined  to  agree  with  Escheiich  that  this  banded  appearance  is  frequently  absent  in  young, 
quickly  growing  forms,  and  is  most  commonly  met  with  in  somewhat  older  blood  serum  cultures. 

The  classification  I  have  used  in  the  tables  differs  somewhat  from  that  made  and  used 
by  Escherich,  who  roughly  classifies  them  under  three  main  heads.  His  first  group,  under 
which  our  short,  wedge-shaped,  and  irregular  forms  would  come,  is  characterised  by  a  short 
compact  form  with  rounded  angles,  which  is  usually  more  or  less  pointed  at  one  end — i.e.,  it  is 
wedge-shaped — and  with  little  or  no  signs  of  differentiation  into  light  and  dark  bands  when 
stained  with  alkaline  methylene  blue.  This  wedge  shape,  he  acknowledges,  may,  however,  take  a 
great  variety  of  forms  :  the  pointed  end  may  be  more  or  less  attenuated,  the  thick  end  may  also 
become  pointed ;  this  shape,  again,  is  influenced  by  variation  in  length,  the  longer  forms  often 
being  slightly  curved.  In  this  way  we  get  the  various  forms  termed  spindle-shaped,  pear- 
shaped,  comma-shaped,  &c.,  and  when  shortened  in  length,  and  with  little  difference  between 
the  ends,  we  have  a  form  very  similar  to  the  ordinary  short  or  short  ovoid  form,  though,  as  a 
rule,  with  the  polar  staining  more  distinctly  marked.  The  bacilli  of  this  group  have  usually 
the  above-mentioned  dimensions — from  1'2  to  2-0  /a  long,  and  from  0-3  to  0*5  /i  broad. 

Escherich's  second  main  group  comprises  slender,  cylindrical,  often  gently  curved  rods 
similar  to  the  tubercle  bacillus,  but  twice  as  broad.  There  is  usually  no  marked  differences 
between  the  two  ends.  This  I  speak  of  as  the  long  form,  which  usually  exhibits,  when  stained  with 
alkaline  methylene  blue,  and  even  at  times  when  stained  by  Gram's  method,  the  characteristic 
striping  of  alternate  light  and  dark  bands.  The  bacilli  in  this  group  usually  have  a  length  of 
from  3-0  to  4"5  /j,,  and  a  breadth  of  from  0'4  to  0*5  fj,. 

Escherich's  third  main  group  corresponds  with  the  group  here  termed  "  club-shaped  "  bacilli. 
The  members  of  this  group  may  develop  from  the  preceding  group  by  a  still  greater  increase 
in  length,  they  may  be  as  much  as  6*0  or  8-0  /x  long,  and  by  one  or  both  ends  becoming 
swollen — club-shaped.  Many  of  the  more  extreme  forms  in  this  group  are  often  spoken  of  as 
involution  or  degeneration  forms;  analogous  to  similar  forms  in  other  bacteria  brought  about 
by  insufficient  nutrition.  As,  however,  they  often  occur  on  media  containing  abundance  of  food, 
— e.g.,  on  blood  serum — we  might  with  Escherich  rather  assign  as  the  cause  of  this  modification 
a  superabundance  of  nutritive  material.  It  is  rare  to  find  amongst  the  members  of  this  group 
any  distinct  evidence  of  division  or  multiplication,  though  they  sometimes  assume  a  branched 
form  that  is  somewhat  characteristic,  almost  like  the  branching  and  club-shaped  filaments  of 
tubercle  and  tetanus  bacilli.  The  banded  appearance  is  usually  met  with  in  this  group,  especially 
in  the  shaft  of  the  club,  as  already  mentioned  when  discussing  the  methylene-blue  reaction. 

Besides  these  three  main  groups,  there  are  found  in  certain  cultures,  especially  very  old 
ones,  most  extraordinary  forms:  long,  irregular,  spiral,  or  swollen  and  sausage-like  chains  or 
strings,  which  are  usually  looked  upon  as  being  irregular  forms  of  Loeffler's  bacillus,  and  which 
may  be,  and  probably  are,  true  involution  forms.  On  several  occasions  I  have  noted  branched 
forms  in  the  cultivations :  Escherich  does  not  descriiie  them,  but  several  observers  have  already 
called  attention  to  them. 
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PLATE  I. 


Fig.  1. — Group  of  long,  short,  and  irregular  diphtheria 
bacilli  (stained  by  Gram's  method)  from  Cultivation 
No.  12793.  The  colour,  however,  is  given  blue  in 
the  plate  instead  of  gentian  violet,  but  the  distri- 
bution of  the  stain  is  equally  well  seen.    X  700. 


Fig. 


Fig.  2. — Diphtheria  bacilli,  stained  by  Loffler's  method  to 
bring  out  segmented  appearance  of  the  long  bacilli. 
This  specimen  was  made  from  Cultivation  No.  13394. 
A  number  of  club  and  spindle-shaped  forms,  with  a 
few  short  and  irregular  forms,  as  well  as  a  few  oval 
streptococci,  are  seen  in  this  cultivation.    X  1000. 


Fig.  2. 


3. — Group  of  short  diphtheria  bacilli  (stained  by  Loffler's 
jnethod,  as  in  the  preceding  case)  from  Cultivation 
No.  12975.  The  segmentation  is  here  to  a  great  extent 
wanting,  and  the  grouping  is  much  more  regular,  but 
the  short  rods,  in  place  of  being  rounded  at  both 
ends  as  in  the  case  of  Hoffman's  bacillus  (the  pseudo- 
diphtheria  bacillus),  are  pointed  and  spindle-shaped 
bacilli,  on  cultivation  in  many  cases  giving  the  most 
active  toxin.  The  forms  with  rounded  ends  are 
indistinguishable  from  Hoffman's  bacillus.    X  1000, 


Fig.  3. 


Tig.  4.  I'iti-  5- 

l^ig.  4_  Photograph  of  specimen  from  Cultivation  No.  1776— a  fourth  cultivation  of  diphtheria  bacilli. 

Here  are  seen  the  long  thin  threads  with  segmented  protoplasm  ;  a  few  bacilli  are  swollen  and  club- 
shaped  ;  the  great  variety  of  form  is  well  brought  out  in  this  specimen.    X  1000. 

I'ig.  5.  Photograph  of  specimen  from  Cultivation  No.  2271.    Here  are  long  curved  and  pointed  diphtheria 

bacilli  and  spindles  of  very  irregular  size  (medium  and  short),  some  with  ragged  outlines.  In 
the  same  specimen,  in  another  field,  club-shaped  and  other  typical  forms  of  diphtheria  bacilli, 
streptococci,  and  staphylococci  were  seen.    X  1000. 


Fig.  6. — Photograph  of  specimen  from  Cultivation  No.  1198.  Short  bacilli  and  a  few  single  cocci.  Taken 
from  the  throat  of  a  case  of  diphtheria  in  a  late  stage  of  disease.  These  are  in  form  indistinguishable 
from  Hoffman's  bacilli,  except  that  they  appear  to  be  slightly  more  curved.    X  1000. 

Pig.  7. — Photograph  of  specimen  from  Cultivation  No.  1729.  Long  and  club-shaped  diphtheria  bacilli, 
with  a  number  of  medium  and  short  forms  ;  single  cocci  and  diplococci  also  seen  in  this  specimen. 
X  1000. 


Pig. 


Pig. 


8. — Photograph  of  specimen  made  from  Cultivation  No.  687.  Long  and  club-shaped  diphtheria 
bacilli;  cocci,  single,  in  pairs,  and  in  short  chains  (streptococci).  Yery  characteristic  appearance. 
Some  of  the  thin  rods  are  very  imperfecrly  stained;  they,  like  the  club-shaped  and  other  well-stained 
bacilli,  are  probably  diphtheria  bacilli.  X  1000. 
Pig  9. — Photograph  of  specimen  from  Cultivation  No.  809.  This  cultivation  was  made  from  a  very  foul 
throat.  Various  forms  of  organisms,  some  of  which,  imperfectly  stained,  may  be  diphtheria  bacilli. 
Streptococci  are  numerous,  as  are  also  single,  rounded,  and  oval  cocci.  The  long  pointed  rods  do 
not  resemble  diphtheria  bacilli ;  but  long,  short,  clubbed,  and  irregular  forms  of  diphtheria  bacilli 
were  found  in  another  cultivation  taken  from  this  case.    X  1000. 
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PLATE  III. 


IiG.  10.  Fig.  11. 


Fig.  10. — Photograph  of  specimen  from  Cultivation  No.  407.  Leptothrix  rods  and  torula  well  seen.  Xo 
diphtheria  bacilli  were  found  in  this  case.  The  rods  were  longer  and  thicker,  and  eorres])onded 
somewhat  with  the  description  given  of  Miiller's  bacillus.    X  1000. 

rig.  11. — Photograph  of  specimen  from  Cultivation  No.  2296.  An  almost  pure  culture  of  a  spirillum  which 
was  grown  on  gelatine.  Torula  and  streptococcus  were  also  found  in  this  case,  but  no  diphtheria 
bacilli.    X  1000. 


Pi&.  12.  Fig.  13. 


Fig.  12. — Photograph  of  specimen  from  Cultivation  No.  1261.  Chains  of  oval  cocci  and  a  few  single 
rounded  cocci  were  seen  in  this  preparation,  but  no  diphtheria  bacilli  were  found  in  any  of  the 
cultivations  made.    X  1000. 

Fig.  13. — Photograph  of  specimen  from  Cultivation  No.  1376.  Streptococci,  rounded  and  oval,  with  yeast 
cells,  but  no  diphtheria  bacilli.    X  750. 


Fig.  14.  Fig-  15- 


Fig.  14. — Photograph  of  specimen  from  Cultivation  No.  2487.  Streptococci  from  a  case  in  \^hich  only  a 
few  long  ragged  spindles  and  spirals  were  found,  but  which  was  diagnosed  as  a  case  of  diphtheria. 
X  1000. 

Fig.  15.— Photograph  of  specimen  from  Cultivation  No.  2454.  Staphylococci  and  streptococci  ^'rom  a  case 
of  simple  angina.    X  1000. 

All  the  specimens  4  to  15  were  stained  by  Gram's  method. 


For  these,  a  selection  from  a  large  collection  of  heauiiful  Microphotogra'phs,  1  am  indebted  to  my  friend, 

Mr.  ANDREW  PIUNGLE,  F.li.M.S.  ,  . 
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In 'virulent  cases  the  wedge-shaped  forms  of  the  first  group  have  often  been  observed, 
sometimes  two  wedges  placed  base  to  base  forming  a  spindle;  whilst  the  short  ovoid  forms  are 
comparatively  few  in  number.  In  milder  cases,  on  the  other  hand,  short  ovoid  forms  are 
more  numerous  ;  and  in  convalescent  cases  they  may  be  the  only  form  found. 

It  will  be  pointed  out  that  these  short  ovoid  forms,  especially  those  in  which  the  staining  The  short  ovoid 
extends  throughout  the  bacillus,  are  associated  with  a  very  low  death-rate.  These  organisms  are 
usually  arranged  in  the  "  battalion  "  form,  and  are  often  met  with  in  almost  pure  culture.  They 
correspond  to  what  is  usually  known  as  the  pseudo-diphtheria  bacillus,  and  must  be  sharply 
distinguished  from  the  very  virulent  short,  striped,  ovoid,  wedge-shaped  and  short  spindle-shaped 
bacilli  that  are  found  especially  in  the  fresh  broth  cultures,  and  have  been  mentioned  as  belonging 
to  the  first  group. 

In  a  preparation  made  from  a  typical  and  pure  culture  the  diphtheria  bacilli  exhibit 
a  characteristic  angled  or  interlacing  arrangement,  and  as  no  amount  of  shaking  will  break  up 
this  arrangement  altogether,  it  has  been  suggested  (though  of  this  there  is  little  further  evidence) 
that  there  is  some  unstained  and  invisible  interbacillary  substance  holding  the  various  bacilli  of 
a  group  together.  The  bacilli  may  occur  singly,  but  are  more  usually  arranged  in  groups  of  two,  characteristic 
three,  and  four — sometimes,  though  not  often,  more — lyiug  parallel  side  by  side  or  at  a  more  or  less  grouping, 
open  angle  with  each  other,  or  even,  in  the  longer  forms,  across  one  another  like  an  "X;"  these 
groups,  again,  lying  at  an  angle  with  a  single  bacillus,  or  with  another  similar  group,  or  forming 
a  group  with  interlacing  ends ;  sometimes  two  bacilli  are  placed  end  to  end,  but  always  at  a  more 
or  less  open  angle  with  each  other,  resembling  a  circumflex  accent,  or  an  L  or  a  V,  very  rarely  in 
the  same  straight  line  with  each  other;  indeed,  it  appears  to  be  one  of  the  characteristic  features 
of  the  typical  diphtheria  bacilli  that  they  never  form  even  moderately  long  chains.  The  bacilli 
are  often  thrown  into  interlacing  irregular  heaps,  resembling — especially  the  combinations  of 
circumflex  and  several  parallel  rods — to  use  the  apt  simile  of  Dr.  Louis  Martin,  groups  of  cuneiform 
characters.  They  have  also  been  compared  to  Chinese  letters  or  characters.  In  the  longer  forms 
this  arrangement  often  assumes  a  peculiar  crossing  or  rosette-like  grouping,  due  to  the  interlacing 
of  the  ends  of  the  bacilli.  Where  the  short,  stout  form  predominates  the  above  characteristic 
grouping  is  not  so  markedly  conspicuous,  but  it  can  still  be  found  in  a  more  or  less  modified  form 
with  a  greater  tendency  to  the  formation  of  series  of  parallel  bacilli  and  with  numerous  bacilli  in 
each  of  the  series.  The  presence  of  other  organisms  in  mixed  culture  always  interferes  with  the 
characteristic  arrangement,  though  traces  of  it  may  almost  invariably  be  made  out. 

According  to  Escherich,  the  paucity  of  interlocking  or  interlacing,  and  the  greater  pre-  p^^^^"'' 
dominance  of  parallel  series,  points  to  the  presence  of  the  pseudo-diphtheria  bacillus.  My  diphtheria 
experience  certainly  coincides  with  this  observation,  Escherich  is  inclined  to  agree  with  Neisser 
that  the  peculiar  crossing  or  interlacing  of  the  longer  forms,  and  particularly  of  the  club-shaped 
rods,  is  to  be  referred  to  a  formation  of  new  bacilli  by  the  outgrowth  of  the  chromatic  granules — 
the  Ernst'schen  Punkte  " — in  a  direction  at  right  angles  to  the  parent  bacillus.  Shattock 
independently  came  to  the  same  conclusion. 

Escherich  does  not  go  so  far  as  does  Dr.  Louis  Martin  in  affirming  that  the  "  enchevetres  " 
bacilli  are  always  genuine  diphtheria  bacilli,  whilst  the  parallel  arrangement  is  characteristic  of 
the  pseudo-diphtheria  bacillus.  He  is  unable  to  draw  such  a  hard-and-fast  line,  but  he  admits 
that  the  scarcity  of  club  forms  and  the  predoininance  of  parallel  grouping  in  a  blood  serum 
culture  indicates  that  the  organism  under  examination  is  a  pseudo-diphtheria  bacillus,  and  not 
the  true  Klebs  Loeffler's  bacillus.  He  lays  stress,  however,  on  the  appearances  of  a  culture  on 
agar,  on  behaviour  in  broth,  and,  of  course,  on  the  positive  or  negative  result  of  animal  inoculation 
experiments,  as  being  more  decisive  than  microscopical  examination  alone.  Our  experience  is  that 
in  the  great  majority  of  cases  the  appearances  of  cultures  and  of  microscopic  examination  are  quite 
sufficient  for  the  determination  of  the  presence  of  the  true  Klebs  Loefiier  bacillus,  but  that  in  a  few 
doubtful  cases  every  method  that  will  afford  any  help  is  gladly  utilised,  sometimes,  unfortunately, 
with  incomplete  success. 

It  is  unnecessary  to  describe  in  detail  the  various  forms  of  the  bacilli  that  have  been  from 
time  to  time  included  under  the  term  "  pseudo-diphtheria  bacillus,"  as  they  practically  take  all 
the  forms  described  as  Loeffler's  bacillus — with,  perhaps,  a  predominance  of  certain  forms  of 
grouping,  which  can  only  be  considered  relative,  however — and  have  been  referred  to  when 
describing  Loeffler's  bacillus.  As  already  mentioned,  I  have  found  that  with  the  short,  stout  form 
of  the  genuine  bacillus,  occurring  so  often  in  convalescent  cases,  there  is  a  very  marked  tendency 
to  an  arrangement  into  parallel  series,  and  this  must  be  taken  as  being  characteristic  of  the  less 
virulent  diphtheria  bacilli,  whether  they  are  to  be  spoken  of  as  pseudo-diphtheria  bacilli  or  not. 
I  have  not  used  the  term  "  Hoffman's  bacillus,"  as,  owing  to  the  great  differences  of  opinion  that  Hoffman's 
have  arisen  as  to  the  exact  forms  that  are  to  be  included  under  that  term,  there  appears  to  be 
very  little  agreement  as  to  what  Hoffman's  bacillus  really  is. 

SCOPE    OF    THE  EEPOET. 

The  Report  deals  with  the  bacteriological  examinations  made  during  a  period  of  exactly 
two  years,  but  owing  to  overlapping,  and  in  order  to  bring  within  the  scope  of  the  Eeport  as 
many  comple^^ed  cases  as  possible,  a  history  of  every  completed  case  of  which  any  examination  was 
made  during  this  period  has  been  included ;  with  the  result  that  a  few  cases  appear  as  havino- 
been  admitted  to  hospital  during  the  year  1894.  These,  however,  were  sent  up  for  examination 
during  1895,  and  were  discharged  or  died  during  that  year.  On  the  other  hand,  a  number  of 
cases,  specimens  from  which  were  examined  in  1896,  were  not  discharged  until  the  early  months 
of  1897.    The  cases  under  consideration,  therefore,  have  been  divided  into  three  groups — cases 
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Number  of 
cultivations. 


Staff  cases. 


Record  sheets. 


Bacteriological 
data  only  given 
here. 


admitted  during  1894,  cases  admitted  during  189o,  and  cases  admitted  during  189G.  By  this 
classification  it  is  possible  to  give  a  series  of  completed  cases,  and  all  the  statistics  that  follow  are 
based  on  such  completed  cases  only. 

During  the  period  under  review  27,128  cultivations  were  examined.  Of  these  24,933  have 
been  traced  and  assigned  to  12,172  patients. 

It  will  be  observed,  on  comparing  the  total  number  of  examinations  with  the  examinations 
made  of  completed  cases,  that  there  exists  a  considerable  discrepancy' — i.e.,  there  were  2.195 
examinations  made  which  do  not  come  within  the  purview  of  this  Eeport.  Of  this  number  295 
specimens  were  notified  as  having  been  taken  from  the  throats  of  members  of  the  staff  of  one  or 
other  hospitals,  leaving  1,899  examinations  to  be  accounted  for.  On  further  analysis  and  enquiry, 
it  has  been  found  that  a  considerable  number  of  examinations  of  which  no  trace  can  be  found  in 
the  ordinary  case-sheets  were  those  of  staff  patients,  although  they  were  not  so  notified.  A  large 
number  of  the  specimens  still  unaccounted  for  were  from  cases  from  which  negative  results  were 
obtained — scarlatina,  mild  cases  of  tonsillitis,  and  cases  of  other  specific  infective  fevers,  notes  of 
which  it  was  not  deemed  necessary  by  the  physician  in  charge  to  send  to  the  liiiboratories.  A  few 
of  the  untraced  specimens  gave  positive  results — i.e..  diphtheria  bacilli  were  found  in  the  cultures — 
but  as  the  tubes  in  which  they  were  contained  were  unlabelled  when  they  came  to  the  Laboratories, 
it  was  impossible  to  trace  the  patient,  and  in  certain  cases  even  the  hospital  from  which  the 
culture  came. 

Recording  and  Preparation  of  Statistics. 

It  will  at  once  be  evident  that  the  classification  of  stich  an  enormous  amount  of  material  so 
rapidly  accumulated  was  a  matter  of  very  considerable  difficulty.  The  mere  statement  of  undigested 
facts  in  the  record  book  could,  of  course,  be  of  comparatively  little  value,  and  it  became  necessarv 
to  devise  some  plan  whereby  a  grouping  of  statistics  might  be  facilitated. 

To  this  end,  a  somewhat  elaborate  sheet,  of  which  the  following  (p.  1 1 )  is  a  copy,  was  drawn  up, 
and  on  it  the  various  data  were  indicated  by  putting  in  marks  in  the  lines  oi)posite  the  number  of 
the  case  and  in  the  columns  under  the  various  headings.  In  this  way  it  was  possible  with  clerical 
assistance  to  get  out  most  of  the  necessary  data,  and  also  to  obtain  them  in  an  accessible  form, 
and  one  convenient  for  purposes  of  grouping. 

From  these  sheets  the  whole  of  the  results  obtained  have  been  compiled  ;  whilst  by  means 
of  a  second  sheet  (p,  77)  on  which  the  facts  concerning  the  history  and  treatment  of  a 
case  could  be  entered,  it  was  possible  easily  to  compare  the  bacteriological  and  clinical  features  of 
any  or  all  of  the  cases. 

Here  are  dealt  with  only  the  results  collected  on  the  first  form ;  the  clinical  features  will 
be  considered  later,  especially  in  relation  to  the  results  of  treatment  with  antitoxin  supplied 
from  these  Laboratories.  An  attempt  has  been  made  merely  to  give  the  outstanding  features  that 
characterise  the  cases  in  mass,  but  all  the  accumulated  data  have  been  preserved,  so  that  should  it 
be  necessary  at  any  future  time  to  refer  to  them  for  any  special  information,  such  information  as 
it  has  been  possible  to  collect  from  the  various  hospitals  will  still  be  available. 


Cases  in  which 
bacteriological 
examination 
gave  no 
assistance. 


Statistics. 

In  Table  I.  is  given  the  number  of  cases  admitted  to  the  various  hospitals  during  the 
several  years,  and  also  the  total  number  of  cases  (of  which  I  have  been  able  to  obtain  records) 
from  which  specimens  were  taken  and  cultures  made  and  examined. 

In  the  Gore  Farm  and  Northern  Hospital  columns  only  those  cases  in  which  there  was  a 
primary  attack  of  diphtheria,  or  a  distinct  relapse  in  these  hospitals,  are  included.  Convalescent 
cases  sent  to  these  hospitals  from  the  others  are  counted  as  coming  from,  and  classified  in  the 
columns  relating  to,  the  hospitals  to  which  these  cases  were  originally  admitted. 

In  Table  II,  are  given  the  detailed  results  of  the  examinations  for  diphtheria  bacilli  of 
cases  admitted  in  the  three  years  1894,  1895,  and  1896,  and  dead  or  discharged  up  to  the  present 
date,  cultivations  from  which  were  made  during  the  years  1895  and  1896.  The  numbers  from 
each  hospital  include  the  convalescent  cases  transferred  to  the  Northern  and  Gore  Farm  Hospitals. 
In  these  two  hospitals  are  counted  only  cases  that  suffered  from  a  relapse,  or  in  which  there  was 
an  outbreak  of  diphtheria  following  convalesence  from  some  other  disease. 

Separate  groups  of  figures  are  here  given  for  each  year  for  purposes  of  comparison,  but 
it  will  be  noted  that  the  percentage  of  notified  cases  in  which  diphtheria  bacilli  were  found  is, 
approximately,  the  same  in  each  year  in  each  hospital.  In  the  North-Eastern  Hospital  the 
percentage  is,  as  would  be  expected,  low,  as  here  we  are  dealing  principally  with  cases  of  scarlatina. 

In  the  North- Western,  South- Western,  Brook,  and  the  two  Convalescent  Hospitals,  the 
percentage  of  notified  or  diagnosed  cases  in  which  diphtheria  bacilli  were  found  in  the  throat  is 
notably  high.  It  is  interesting  to  observe  how  regularly  these  figures  come  out.  and  how  closely 
in  each  year  they  approximate  to  the  average  of  the  two  years.  Whether  the  differences  are  due 
to  differences  in  the  type  of  the  disease,  to  the  greater  prevalence  of  severe  non -diphtheritic  forms 
of  sore  throat  in  certain  districts,  or  to  different  systems  of  notification  or  admission  in  different 
districts,  does  not  at  first  sight  appear,  but  the  constant  and  regular  proportions  are  worthy  of  note 
in  connection  with  the  distribution  of  diphtheria  in  the  various  districts  served  by  the  hospitals 
under  the  Board. 

In  Table  III.  is  given  the  number  of  cases  examined  in  which  diphtheria  bacilli  were 
found,  with  statistics  as  to  the  distribution  of  the  "occurrence"  of  diphtheria  bacilli  in  the 
course  of  the  various  examinations  made.  It  will  be  noted  that  of  the  cases  in  1894,  45  in 
number,  tlie  first  examination  was  in  each  ease  considered  to  be  satisfactory.  In  1895  29  cases 
ouc  of  5j295  were  considered  to  be  unsatisfactory  from  the  first,  and  in  1896  39  cases  out  of 
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Table  I. — Showing  Total  Number  of  Cases  certified  as  suffering  from  Diphtheria  or  presenting 
symptoms  characteristic  of  that  disease  at  some  time  during  their  stay  in  Hospital,  that 
have  been  examined  during  the  whole  period  that  Bacteriological  Examinations  have  been 
carried  out  under  the  instruction  of  the  Board. 


Name  of  Hospital. 

Year  1891. 

Year  1S95. 

1        Year  1896. 

j       Total  Cases. 

Eouutain 
Western 
Eastern ... 
South-Eastern 
South- Western 
North-Western 
North-Eastern 
Brook  ... 
Northeni 
Gore  Farm 

11 

29 

930 
t>3{S 
1,030 
734 
559 
794 
157 

253 

1 .301 
1,171 
1,049 
974 
615 
91(; 

I  108 
278 
319 

1  101 

2,242 
2,009 
2,0«4 
1,737 
1.174 
1,710 
265 
278 
572 
101 

Total 

5.2:'5 

(;.8:'.2 

12.172 

Table  II.— 

Showing  Number 

of  Cases  examined,  and  the  Number 
which  Diphtheria  Bacilli  were  found. 

and  Percentages  of  Cases  in 

1894. 

Hospital 

Number  of 
Examinations  of 
Cases  in  which 
Diphtheria  bacilli 
were  found. 

Number  of 
Examinations  of 
Cases  in  which 
no  Diphtheria  bacilli 
were  found. 

Total 
Examinations. 

Percentage  of 
Cases  in  which 
Diphtheria  bacilli 
were  found. 

Fountain 

Eastern... 

South-Eastern 

11 

5 
29 

11 
5 
29 

lOO-O 
1000 
100-0 

Total 

45 

45 

100-0 

1895. 

Fountain 
Western 
Eastern  ... 
South-Eastern  . 
South- Western. 
North-Western 
North-Eastern . 
Northern 

687 
601 
70S 
514 
444 
621 
58 
191 

243 
237 
322 
220 
115 
173 
99 
(12 

930 
838 
1,030 
734 
559 
794 
157 
253 

73 -S  7 

71-71 

68-73 

70-027 

79-42 

78-21 

36-94 

75-49 

Total     ■  ... 

3,824 

1.471 

5,295 

72-22 

1896. 

Fountain 
Western... 
Eastern  ... 
South-Eastern  . 
South- Western 
North-Western 
North-Eastern  . 
Brook  ... 
Northern 
Gore  Farm 

944 
884 
725 
700 
4)S1 
731 

47 
224 
251 

81 

357 
287 
324 
274 
134 
185 
61 
54 
68 
20 

1.301 
1.171 
1 ,049 
974 
615 
916 
108 
278 
319 
101 

72-55 
75-49 
69-11 
71-86 

78-  21 

79-  803 
43-51 

80-  57 
78-68 
80-19 

Total 

5.068 

1,764 

6,832 

74-18 

Totals 

for  Three  Years,  1894,  1895,  and  1896. 

Fountain 
Western 
Eastern  ... 
Sonth-Easterii . 
South- Western 
North-Western 
North-Eastern  . 
Brook  ... 
Northern 
Gore  Farm 

l.(i42 
1,485 
1 ,438 
1,243 
925 
1.352 
105 
224 
442 
81 

600 
524 
64<; 
494 
249 
358 
160 

54 
130 

20 

2.242 
2,009 
2,084 
1,737 
1,174 
1,710 
265 
278 
572 
101 

73-23 

73-91 

69-001 

71 -5(; 

78-79 

79  06 

39-62 

80-57 

77-27 

80-19 

Total 

8,037 

3,235 

12,172 

73-42 
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6,832;  01-  a  total  of  68  out  of  12,172—0-55  per  cent.  Although  such  a  small  number  of  cases 
in  which  diphtheria  bacilli  were  ultimately  found  were,  from  a  bacteriological  point  of  view, 
unsatisfactory  at  the  first  bacteriological  examination,  it  must  be  remembered  that  a  certain 
proportion  of  the  cases  were,  from  the  clinical  point  of  view,  undoubtedly  "  diphtheria  "—that  is, 
they  ran  a  very  severe  course,  or  were  followed  by  paralysis  of  some  form  or  other,  even  when  it 
had  been  impossible  after  repeated  examination  (in  most  cases  owing  to  the  late  period  of  the 
disease  at  which  the  cultivation  had  been  made)  to  isolate  and  examine  the  diphtheria  bacillus. 
Including  those  cases  unsatisfactory  from  the  bacteriological  point  of  view,  and  those  that  from  the 
cHnical  standpoint  were  undoubtedly  diphtheria  but  came  under  bacteriological  examination  at  too 
late  a  period,  we  have  about  five  per  cent,  of  the  cases  in  which  the  bacteriological  examination 
failed  to  assist  in  the  diagnosis  of  diphtheria.* 

Table  II I.— Showing  Cases  in  which  more  than  one  Examination  was  made  ;  the  details  concerning 
the  results  of  these  Examinations  are  given  at  the  head  of  each  column. 


1894. 


HOSl'ITAL. 

Cases  in  which 
Diphtheria 
bacilli  were 
found  at  the 

last 
Examination 

Cases  in  which 
no  Diphtheria 
bacilli  were 
found  at  the 

last 
Examination 

Cases  in  which 

the  first 
Examination 

was  not 
satisfactory. 

Cases  (with 
percentai;e) 

in  which 
no  Diphtheria 
bacilli  were 
found  at  the  first 
Examination, 

Cases  in  which 

a  negative 
diagnosis  was 
sent  to  the 
Hospital, 
preceded  and 
succeeded  by  a 

Cases  in  which 

a  positive 
diagnosis  was 
sent  to  the 
Hospital, 
preceded  and 
succeeded  by  a 

Total  Cases 
Examined  on 

more  than 
one  occasion. 

made. 

made. 

but  were  after- 
wards found. 

positive 
diagnosis  (1). 

negati\'e 
diagnosis  (1). 

Fountain   

Eastern   

South-Eastern   

8 
14 

2 
15 

4 

ia-7 

1 

Total 

2  J 

20 

4 

8-8 

1 

2 

1895. 


Eountain   

238 

449 

9 

103 

14-9 

20 

7 

551 

Western   

16G 

435 

;> 

31 

5-1 

1 

10 

452 

Eastern   

314 

394 

4 

51 

7"2 

12 

504 

South-Eastern   

198 

31(; 

31 

(;-03 

(i 

11 

354 

South-Western  

424 

20 

2 

12 

2-7 

2 

32 

North- Western  ..   

213 

408 

5 

5G 

0-01 

1 

24 

443 

North-Eastern   

36 

22 

2 

4 

(i-8 

1 

42 

Northern   

5 

Ui\ 

»> 

2-(i 

1 

ISO 

Total   

1,504 

2,230 

29 

203 

7-G 

29 

73 

2,504 

1896. 

Fountain   

442 

502 

11 

75 

7-0 

14 

(ilO 

Western   

258 

62G 

5 

4G 

5-2 

2 

12 

GG4 

Eastern   

373 

352 

7 

(;i 

8-4 

3 

12 

510 

South-Eastern   

371 

320 

48 

(;-8 

10 

13 

450 

South -Western  

433 

48 

IG 

1 

75 

North-Western  

318 

41;; 

5 

45 

G-1 

10 

408 

North-Eastern  

40 

1 

2 

1 

21 

7 

Brook   

133 

91 

8 

3-5 

"I 

120 

Northern   

33 

218 

2 

0-7 

1 

237 

Gore  Farm  

2G 

55 

2 

8 

0-8 

2 

2 

70 

Total   

2,433 

2,(i35 

39 

310 

G-1 

30 

50 

3,250 

Total  Cases  for  1894,  1895,  and  1896, 


Fountain   

088 

954 

20 

178 

10-8 

34 

7 

1.205 

Western                        . . 

424 

1,001 

10 

77 

5-1 

28 

i,ii(; 

Eastern   

090 

748 

11 

112 

7-7 

24 

1,023 

South-Eastern   

583 

000 

83 

0-0 

17 

20 

827 

South- Western  

857 

08 

4 

28 

3-02 

3 

107 

North- Western  

531 

821 

10 

101 

7-4 

1 

40 

911 

North-Eastern  

82 

23 

4 

5 

4-7 

1 

49 

Brook  

133 

91 

8 

3-5 

4 

120 

Northern   

38 

404 

4 

7 

1-5 

2 

423 

Gore  Farm  

20 

55 

2 

8 

9-8 

-> 

70 

To'al   

4,052 

4,885 

08 

007 

G-7 

GO 

131 

5,851 

(1)  Here  negative  diagnosis  =  Diphtheria  bacilli  not  found. 
Positive  diagnosis  =  Diphtheria  bacilli  found. 


•  See  Reports  of  the  Medical  Superintendents  of  the  Hospitals  under  the  Board  for  1895  and  1896. 
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Diphtheria 
bacilli  found 
at  last 

examination. 


Isolation  of 
patients  until 
bacilli 
disappear. 


All  doubtful 
cases  to  be 
re-examined 


Persistence  of 
diphtheria 
bacilli  in  throat. 


On  reference  to  Tables  T.  and  III.  it  will  be  noted  that  out  of  12,172  cases,  diphtheria 
bacilli  -were  found  at  the  last  examination  that  was  made  in  no  fewer  than  4,052.  or  33"28  per  cent, 
of  the  whole.  It  is  interesting  to  compare  the  different  years  in  this  respect.  In  1894,  25  cases 
out  of  45,  or  55-5  per  cent.  ;  in  1895,  1,594  out  of  5,295,  or  30-1  per  cent.  ;  in  1896,  2,433  out 
of  6,832,  or  35*6  per  cent.,  still  had  diphtheria  bacilli  in  the  throat  when  the  last  examination  was 
made.  Of  course  it  cannot  be  assumed  that  all  tliese  cases  had  bacilli  in  the  throat  when  they 
were  discharged,  as  at  the  South-Westem  Hospital,  for  example,  no  second  cultivation  wa.-;,  as  a 
rule,  sent  for  examination  ;  but  in  a  certain  pro]3ortion  of  cases  there  can  be  no  doubt  that  the 
patients  when  discharged  had  in  their  throats  diphtheria  bacilli  which,  under  favourable  conditions, 
might  be  transmitted  from  the  patient  to  those  with  whom  he  or  she  afterwards  might  come  in 
contact.  Bearing  in  mind  the  continuance  of  diphtheria  in  London,  and  the  recognised  fact  that 
diphtheria  bacilli  can  be  readily  transmitted  by  patients  who  are  apparently  no  longer  suffering 
from  the  effects  of  the  disease,  to  those  who  have  weak  or  ulcerated  throats,  I  am  strongly  of  the 
opinion  that  more  attention  should  be  paid  to  the  continued  isolation  of  diphtheria  patients  in 
whose  throats  even  slightly  virulent  diphtheria  bacilli  still  remain.  It  would,  in  many  cases, 
necessarily  involve  detention  of  the  patient  in  hospital,  or  isolation  over  vei'y  considerable  periods ; 
but  it  must  be  remembered  that  it  is  just  these  patients  that  should  remain  so  isolated  or  in 
hospital  for  a  long  time  that  are  capable  of  maintaining  in  their  throats  the  active  agent  of 
infection,  and  who  are,  therefore,  sources  of  very  great  danger  to  the  community,  and  especially 
to  the  children  with  whom  they  may  come  in  contact  at  schools,  at  home,  or  during  play  hours. 
Another  interesting  column  in  this  table  is  that  which  relates  to  the  cases  in  which  no  diphtheria 
bacilli  were  found  at  the  first  examination,  although  on  subsequent  examination  they  were 
undoubtedly  found.  In  these  cases  it  must  be  accepted  that  the  clinical  diagnosis  could  not,  at 
first,  be  in  any  way  corroborated  by  the  bacteriological  examination  ;  but  it  must  also  be  borne  in 
mind  that  had  no  second  examination  been  made,  and  had  the  cases  of  diphtheria  been  of  a  very 
mild  type,  the  cases  might  have  been  returned  as  non-diphtheritic  in  character,  so  that  we  have 
here  additional  evidence  of  the  necessity  for  a  second  examination  in  all  cases  in  which  there  is 
any  doubt  at  all  in  the  mind  either  of  the  clinician  or  of  the  bacteriologist.  In  the  two  following 
columns  we  have  evidence  that  under  certain  conditions  the  diphtheria  bacillus,  though  undoubtedly 
present,  may,  owing  to  some  reason  or  other  (imperfect  swabbing  out  of  the  throat,  the  use  of 
antiseptics,  or  the  localisation  of  the  bacilli),  be  passed  over.  These  cases  are  considerably  fewer 
in  1896  (92,  or  1-34  per  cent.)  than  in  1895  (102,  or  1*92  per  cent.) ;  so  that  by  increased  practice 
in  taking  the  swabs,  improved  technique,  both  in  preparation  of  media  and  microscopic  specimens, 
and  further  experience  in  the  examination  of  the  specimens,  this  source  of  error  may  ultimately 
be  reduced  to  a  minimum. 

There  still  remains  a  group  of  cases  which,  from  the  bacteriological  point  of  view,  is 
unsatisfactory,  as  its  presence  in  the  table  indicates  the  possibility  of  overlooking  diphtheria 
bacilli  at  the  first  examination,  even  when  the  examination  itself  appears  to  be  satisfactory. 
This  column  is  headed  :  "  Cases  in  which  no  diphtheria  bacilli  were  found  at  the  first  examination." 
As  the  bacilli  were  ultimately  found,  it  is  evident  that  in  these  cases  the  diphtheria  bacillus,  though 
present,  was  undoubtedly  overlooked,  except  in  a  very  small  proportion  of  cases  where  infection 
may  have  taken  place  at  a  period  between  the  two  examinations.  Leaving  1894  out  of  account, 
where  the  percentage,  8-8,  is  on  a  very  small  number  of  cases,  we  find  that  in  1895  there  were 
293  cases,  or  7-6  per  cent,  of  the  whole  of  the  cases  in  which  diphtheria  bacilli  were  found, 
which  came  under  this  heading.  In  1896  there  were  310  cases,  or  6'1  per  cent. ;  so  that  altogether 
we  have  a  percentage  for  the  three  years  of  6*7.  As  these  cases  were  examined  on  subsequent 
occasions  the  error  in  diagnosis  was,  of  course,  ultimatel}'-  corrected.  Here  again  we  have  an 
indication  of  the  importance  of  making  more  than  a  single  examination  in  all  cases  in  which  there 
is  any  doubt  at  all,  and  especially  in  those  cases  in  which  a  negative  bacteriological  diagnosis  has, 
in  the  first  instance,  been  given. 

This  brings  us  to  the  consideration  of  the  cases  in  which  diphtheria  bacilli  were  present 
over  a  long  period,  as  evidenced  by  numerous  examinations.  - 

In  Table  IV.  is  given  the  number  of  examinations  of  the  different  cases  in  which  diphtheria 
bacilli  were  found.  In  the  cases  admitted  in  1894  none  of  the  specimens  were  examined  more 
than  seven  times.  In  1895  a  few  of  the  specimens  were  examined  much  more  frequently,  three 
of  the  cases  being  examined,  one  on  the  14th,  one  on  the  15th,  and  one  on  the  16th  occasion 
respectively,  whilst  a  considerable  number  were  examined  from  6  to  13  times,  the  diphtheria 
bacillus  being  found  on  each  occasion.  In  1896,  when  the  importance  of  sending  out  patients 
with  perfectly  clean  (as  far  as  the  diphtheria  bacilli  are  concerned)  throats  was  evidently  becoming 
more  fully  recognised,  one  patient  was  examined  no  fewer  than  22  times,  one  21  times,  two 
20  times,  one  19  times,  three  18  times,  and  a  considerable  number  between  6  and  16  times. 
It  is  evident  from  these  figures  that  some  of  the  cases  that  were  sent  out  without  a  second 
examination  may  have  retained  their  power  of  infecting  those  with  whom  they  might  come  in 
contact  for  very  prolonged  periods  ;  it  will,  indeed,  be  noted  that  one  or  two  of  the  cases  remained 
in  hospital  for  periods  of  over  six  months  before  they  were  considered  to  be  free  from  danger  from 
the  bacteriological  point  of  view.  Although  these  tables  tell  their  own  tale,  I  may  be  allowed  to 
draw  special  attention  to  the  large  number  of  cases  in  which  the  diphtheria  bacilli  persist 
beyond  the  first  (65-47  per  cent.),  second  (30-78  per  cent.),  and  third  (17-07  per  cent.) 
examinations.  The  indications  for  repeated  examinations  are  as  marked  in  this  table  as  they 
are  in  the  preceding  tables. 

In  the  last  column  is  given  the  average  number  of  examinations  made  in  each  case. 
It  will  be  obs_erved  that  in  the  Northern  and  Gore  Farm  Hospital  cases  the  average  number 
of  examinations  is  very  high — 3-4  and  3-5  respectively.  This  average  corresponds  to  the  large 
percentage  of  notified  cases  in  which  diphtheria  bacilli  were  found;    whilst  in  the  other 
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'hospitals — ill  which  the  average  number  of  examinations  is  also  high,  leaving  out  of  consideration 
the  South-Western  and  Xorth-Eastern  Hospitals,  in  which  tlie  conditions  were  somewhat 
exceptional — the  number  of  examinations  corresponds  fairly  accurately  with  the  percentaoe  of  cases 
in  which  diphtheria  bacilli  were  found.  That  it  does  not  hold  good  throughout  is  additional 
evidence  that  the  factors  already  mentioned  as  determining  the  percentage  of  cases  in  which 
bacilli  were  present  to  the  whole  of  the  cases  examined,  play  a  by  no  means  unimportant  part. 

Since  attention  was  first  turned  to  the  bacteriology  of  diphtheria  and  allied  conditions 
there  have  been  great  differences  of  opinion  expressed  as  to  the  influence  of  the  different  forms  of 
diphtheria  bacillus  when  present  alone,  or  in  combination  with  other  micro-organisms,  such  as 
the  streptococci  and  the  staphylococci.  It  is  not  advisable  here  to  enter  into  any  prolonged 
discussion  on  this  question,  but  it  may  be  well  to  bring  together  the  statistics  bearing  on  this 
point,  in  order  that  we  may  see  at  a  glance  which  organisms  are  associated  with  the  more  fatal 
classes  of  cases,  and  which  appear  to  exert  the  least  deleterious  influence  by  their  presence.  On 
referring  to  Table  V.  we  find  that,  as  regards  the  diphtheria  bacillus  alone,  the  highest  mortality 
occurs  in  those  cases  in  which  we  have  practically  pure  cultures  of  the  long  form — 21-4  per  cent. 
But  wherever  the  long  bacillus  is  present  the  mortality  is  high,  ranging  from  20-1  per  cent, 
(long  and  short  bacilli  only)  to  18-6  (long,  short,  and  irregular),  to  as  low  as  14-6  (long  and 
irregular  forms). 

When,  however,  we  come  to  deal  with  the  mixed  infections  already  referred  to,  we  find 
that,  contrary  to  what  is  usually  laid  down,  the  most  fatal  form  is  that  in  which  the  complicating 
organism  belongs  to  the  staphylococcus  group,  the  mortality  under  these  conditions  varying 
from  32-5  to  27-9  per  cent.  The  streptococcus  infection,  along  with  the  long  diphtheria  bacillus 
alone,  or  in  combination  with  the  other  forms,  is  also,  of  course,  comparatively  fatal,  the 
percentage  mortality  then  ranging  from  24-7  to  17-3.  A  mixture  of  the  streptococcus  and 
staphylococcus,  plus  the  long  bacillus  alone,  or  the  long  bacillus  associated  with  the  irregular 
forms,  is  again  somewhat  higher,  the  range  in  the  percentage  mortality  here  being  between 
28  3  and  19"3.  It  will  thus  be  seen  that  the  mixed  infections  are  always  slightly,  and  in  some 
eases  considprably,  more  fatal  than  are  the  simple  infections  with  the  long  diphtheria  bacillus. 

The  effect  of  streptococcus  and  staphylococcus  "poisoning"  in  increasing  the  severity  of  the 
attack  comes  out,  however,  much  more  prominently  when  we  come  to  deal  with  the  short 
diphtheria  bacillus  and  with  mixtures  of  the  short  and  irregular  forms. 

From  a  study  of  the  statistics  of  the  short  bacillus  as  they  appear  in  this  table,  it  would 
seem  that,  in  many  cases,  at  any  rate,  the  short  bacillus  is  really  a  pseudo-form,  or  has  such 
slight  virulence  that  it  usually  gives  rise  to  a  very  mild  attack  of  the  disease.  At  the 
same  tirae  it  must  be  borne  in  mind  that  even  with  the  presence  of  the  short  bacillus  alone 
there  were  a  few  fatal  cases  in  which  most  of  the  characteristic  symptoms  of  diphtheria  were 
present.  For  this  reason,  if  for  no  other,  it  is,  at  present,  impossible  to  recommend  that  cases 
in  which  only  the  short  form  can  be  found  should  be  discharged  as  cured  and  free  from 
infection.  We  certainly  are  not,  with  our  present  knowledge,  satisfied  that  such  cases  do  not 
contain  specific  infective  material,  or  that  the  throats  in  which  they  are  found  are  not  dangerous 
centres  of  infection.  It  will  be  found,  however,  on  referring  to  the  table,  that  where  the  short 
bacillus  alone  was  found  in  the  throat  of  cases  that  were  certified  as  suffering  from  diphtheria 
(148  in  number),  there  were  o  deaths,  giving  a  percentage  mortality  of  only  3-3  per  cent. 

Even  when  these  were  associated  with  irregular  forms — (32  cases:  3  deaths,  9*3  mortality 
per  cent.) — the  mortality  was  still  low.  As  soon,  however,  as  the  staphylococcus  complicates 
matters  the  mortality  rises  to  11-9.  It  is  also  fairly  high — 10"4 — when  the  streptococcus  comes 
in,  and  11*4  when  a  mixture  of  streptococcus  and  staphylococcus  is  the  complicating  element. 
The  addition  of  the  irregular  forms  to  the  short  form,  either  with  streptococcus  or  staphylococcus, 
or  with  the  two  in  combination,  again  raises  the  percentage,  the  mortality  in  one  case  reaching 
17"3  per  cent.  It  is  evident  from  all  this  that  the  gap  between  the  long  and  the  short  bacillus 
in  regard  to  the  mortality  is  very  considerable,  but  that,  whatever  may  be  the  form  of  the 
diphtheria  bacillus  present,  the  mortality  is  always  higher  where  there  is  any  mixed 
infection. 

Summarising  these  results,  it  will  be  seen  that  in  the  two  years  during  which  the 
examinations  were  carried  out  there  were  7,192  cases  which,  from  a  bacteriological  point  of 
view,  were  cases  of  true  diphtheria,  of  which  1,526  died — a  mortality  of  21*2  per  cent. 

In  Table  VI.  the  whole  of  the  cases  in  which  there  were  pure  cultures  of  diphtheria 
only  are  stated  at  2,196,  with  394  deaths,  giving  a  percentage  mortality  of  17'9,  or,  deducting 
those  in  which  there  was  the  short  form  only,  18*9  per  cent.  The  various  forms  of  diphtheria 
bacillus,  complicated  with  streptococci,  were  found  in  1,370  cases.  Amongst  these  there  were 
282  deaths,  this  giving  a  percentage  mortality  of  20*5,  or  without  those  cases  in  which  the 
short  forms  only  were  found,  22- 3  per  cent.  Diphtheria  bacilli,  plus  staphylococci,  were  found 
in  1,748  cases,  with  445  deaths,  giving  a  percentage  mortality  of  25*4,  or  without  those  cases 
in  which  the  bacilli  were  of  the  short  form,  27*3  per  cent.  In  those  cases  in  which  there  was 
the  combination  of  both  streptococcus  and  staphylococcus  with  the  various  forms  of  bacilli,  there 
were  405  deaths  out  of  1,878  cases,  or  21  "5  per  cent. 

Without  those  cases  in  which  the  short  form  only  along  with  these  two  organisms 
(streptococcus  and  staphylococcus)  were  present,  the  death-rate  rose  to  23-6  per  cent.  In  con- 
sidering these  statistics  it  must  be  remembered  that  only  in  a  very  small  proportion  of  the  cases  were 
there  absolutely  pure  cultures  of  a  diphtheria  bacillus,  or  mixtures  of  the  diphtheria  bacillus  with 
streptococcus  or  staphylococcus  only.  As  might  be  expected,  the  bacterial  flora  of  the  throat  is 
usually  an  exceedingly  rich  one.  In  many  cases,  however,  there  was  such  a  great  predominance 
of  certain  groups  of  organisms  that  the  others  might  practically  be  left  out  of  account.  Where 
there  was  a  large  preponderance  of  diphtheria  bacilli,  with  only  a  few  colonies  of  streptococci  and 
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TiELE  v.— Showing  the  number  of  cases  of  Diphtheria 


in  which  the  various  forme  of  Diphtheria  bacilli,  either  alone  or  in  combination  with  Streptococci  or  Staphylococci,  or  both,  occurred  in  patients  admitted  to  the  various  Hospitals  during  the 

with  the  percentage  mortality  for  these  three  separate  years,  and  for  the  whole  period. 
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Table  VI._In  which  is  given  a  resume  of  the  figures  contained  in  Table  V.     The  whole  of  the  cases- in  which  Diphtheria  bacilli  were  present  are  given  in  the  first  line  of  each  group  of  figures;  then  the  cases  in  which  the  Short  bacillus  (alone, 

or  along  with  Streptococci  or  Staphylococci,  or  both)  was  found,  are  given ;  and  in  the  third  line  are  the  total  cases  minus  those  in  which  the  Short  bacillus  (alone,  i.e.,  without  the  long  or  irregular  forms)  was  met  with.  
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liBLE  A'll.— Showing  the  number  of  cases  of  Diphtheria  with  Scarlet  Fever  complications  in  which  the  various  forms  of  Diphtheria  bacilli,  either  alone 


or  in  combination  with  Streptococci  or  Staphylococci,  or  both,  occurred  in  patients  admitted  to  the  various  Hospitals  during  the  years  1894,  1895,  and  1896, 
with  the  percentage  mortality  for  these  single  years,  and  for  tlie  whole  period. 
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Table  VIII. — Dealing  with  cases  of  Diphtheria  in  which  there  were  Scarlet  Fever  complications,  grouped  in  the  same  fashion  as  the  simple  cases  of  Diphtheria  are  arranged  in  Table  VI. 
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staphylococci,  the  growth  was  looked  upon  as  being  a  "  pure  "  culture  of  the  diphtheria  bacillus, 
whilst  in  a  similar  fashion  a  large  number  of  streptococci,  accompanied  by  only  a  few  staphylococci, 
along  with  diphtheria  bacilli  of  any  form  whatever,  would  be  classified  as  a  mixture  of  diphtheria 
bacilli  and  streptococci.  The  same  remarks  hold  good  as  regards  the  classification  of  the  various 
forms  of  diphtheria  bacilli. 

It  is  quite  possible,  of  course,  that  in  a  few  cases  streptococci  may,  owing  to  the  irregularity 
of  their  growth  and  to  the  somewhat  later  period  at  which  they  make  their  appearance  in  con- 
siderable numbers,  have  been  included  under  the  staphylococcus  group,  but  the  general  statement 
still  remains  that  the  mixed  staphylococcal  infections  appear  to  play  a  more  important  part  in 
determining  a  severe  and  fatal  form  of  the  disease  than  is  generally  recognised. 

It  would  appear,  moreover,  that  in  all  cases  mixed  infections  give  rise  to  graver  lesions  and 
more  fatal  results  than  do  simple  infections,  even  with  the  more  virulent  forms  of  diphtheria 
bacilli. 

How  far  this  greater  gravity  may  be  due  to  the  preparation  of  the  mucous  membrane  of  Action  of 

o  o  »/         »/  J-      J-  ^  pyococci. 

the  throat  by  the  action  upon  it  of  the  various  cocci  and  their  poisons ;  how  far  to  a  cumulative 
action  of  the  coccal  and  diphthereal  poisons ;  or,  again,  how  far  the  secondary  invasion  of  the  cocci, 
giving  rise  to  septicsemic  and  pysemic  conditions,  may  increase  the  death-rate,  can  scarcely  be 
determined  from  the  data  now  before  us.  Such  questions  can  only  be  settled  by  careful  clinical 
observation.  We  have,  however,  in  the  above  facts,  evidence  that  not  only  has  the  examination  of 
the  throat  by  bacteriological  methods  great  diagnostic  value,  but  that  it  has  a  prognostic  impor- 
tance which  should  certainly  not  be  ignored. 

For  purposes  of  comparison  a  brief  analysis  of  the  cases  of  diphtheria  complicat  ed  with  Diphtheria 

coiii])Iic^tGd 

scarlet  fever  may  not  be  out  of  place  at  this  point.    It  must  be  remembered,  of  course,  that  a  with  scarlet 
certain  number  of  these  cases,  as  will  be  found  on  reference  to  the  second  part  of  this  report,  were 
admitted  with  symptoms  of  both  scarlet  fever  and  diphtheria,  but,  on  the  other  hand,  that  a 
certain  proportion  of  the  cases  were  attacked  (sometimes  in  hospital,  as  they  were  recovering  from 
scarlet  fever)  with  diphtheria  there  is  ample  evidence. 

In  former  years — i.e.,  before  the  introduction  of  the  treatment  by  antitoxin,  the  mortality 
amongst  such  cases  was  very  high  indeed,  and  it  might  be  expected  that  diphtheria  cases  with 
scarlet  fever  complications  would  be  accompanied  by  a  very  high  death-rate,  especially  as  only 
those  are  now  included  in  which  diphtheria  bacilli  were  demonstrated  as  being  present  in  the 
throat.  We  find,  however,  on  referring  to  Table  VII.,  that  of  1,745  such  cases  examined,  only 
229  died — a  mortality  of  13*1  per  cent.,  as  compared  with  61*9  per  cent.*  in  the  years  1890  to  1894 
in  the  diphtheria  cases  with  scarlet  fever  complications  in  the  pre-antitoxin  period. 

It  will  be  noted  also  that,  as  a  rule,  the  streptococci  are  more  numerous  in  these  scarlatinal 
cases  than  in  the  ordinary  diphtheria  cases,  and  that  there  is  not  such  a  marked  difference 
between  the  death-rates  of  the  cases  in  which  there  are  streptococcal  and  staphylococcal  com- 
plications. 

At  the  same  time  it  should  be  observed  that  the  mortality  amongst  the  cases  in  which  the  Mixed  infections 
short  bacillus  alone,  or  in  conjunction  with  streptococci  and  staphylococci,  is  present,  is  practically  i"  scarlet  fever, 
the  same  as  in  the  non-scarlatinal  cases ;  the  figures,  however,  speak  for  themselves. 

Turning  now  to  the  mixed  infections  (Table  VIII.),  we  find  that  here  again  the  staphy- 
lococcal complication  accounts  for  the  largest  percentage  mortality — 16"08.  Then  comes  the 
mortality — 14*3 — arising  from  the  mixed  infection  of  both  forms  of  cocci  with  the  diphtheria 
bacillus.  The  streptococcal  complication  accounts  for  a  death-rate  of  13'05,  whilst  we  have  the 
highest  rate  of  recovery  in  those  cases  in  which  diphtheria  bacilli  only  are  found,  here  the  death- 
rate  being  only  9-5  per  cent.  These  figures,  like  those  of  Table  VI.,  show  how  far  the  bacterio- 
logical examination  can  be  utilised  for  prognostic  as  well  as  for  diagnostic  purposes. 

From  consideration  of  Table  XXXVa.  (Appendix)  it  is  evident  that  a  considerable  proportion  Mixed  scarlatina 
of  the  cases  that  were  sent  in  certified  as  suffering  from  scarlet  fever  and  diphtheria  were  certainly  eas'ls^''''^"^^"* 
suffering  from  diphtheria. 

In  1895  a  number  of  these  cases  were  treated  with  antitoxin,  and  it  will  be  seen  at  once 
that  so  far  as  these  cases  are  concerned  the  stronger  antitoxin  appears  to  have  exerted  an  effect 
in  lowering  the  percentage  mortality,  although  at  the  North-Western  Hospital,  on  a  small  number 
of  cases,  there  was  a  considerable  rise.  The  total  records  collected  from  the  various  hospitals  show 
a  marked  diminution  amongst  those  cases  in  which  more  antitoxin  was  given — in  the  one  case 
(where  weaker  serum  was  used)  the  mortality  being  29*5  per  cent,  in  61  cases;  in  the  other 
(stronger  serum),  18vl  per  cent,  on  110  cases.  In  1896,  when  only  the  more  potent  serum  was 
used,  the  percentage  mortality  on  this  class  of  case  was  22-2  on  260  cases,  ranging  between  16-6 
on  a  small  number  of  cases  at  the  South-Western  Hospital  to  33*3  per  cent,  on  a  rather  larger 
number  of  cases  at  the  North-Western  Hospital ;  but  where  larger  numbers  are  concerned  the 
Fountain  Hospital,  with  18-6  on  86,  gives  the  best  results,  whereas  the  highest  percentage  is  at  the 
North-Eastern — only  29*5  on  47  cases. 

In  Table  XXXVIa.  are  given  the  number  of  cases  that  were  suffering  from  scarlet  fever,  but  Mixed  cases 
in  which  diphtheria  bacilli  were  found  in  the  throat,  and  in  which  antitoxin  was  injected.    Here  A,nitoxhi!''' 
the  numbers  are  very  small ;  but  it  must  be  noted  that  amongst  those  injected  with  the  weaker 
serum  there  were  four,  all  of  which  recovered,  whilst  of  those  injected  with  the  stronger  serum 
(13  in  number)  one  died, 

*  See  Keport  of  the  Medical  Superintendents  upon  the  use  of  Antitoxic  Serum  in  the  treatment  of  Diphtheria  in  the 
Hospitals  of  the  Metropolitan  As)'lums  Board  during  the  year  1895,  p.  33  (London,  1896). 
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In  1896,  on  a  larger  number  of  cases  (70,  all  injected  with  the  laboratory  serum),  the 
percentage  mortality  was  24-2  per  cent. 

The  figures  recorded  for  1895  are,  of  course,  not  sufl&cientlj  large  to  be  relied  upon  as 
average  numbers. 

Of  similar  cases  certified  as  scarlet  fever  and  diphtheria,  in  which,  however,  no  diphtheria 
bacilli  were  found,  and  in  which  antitoxic  serum  was  given,  the  numbers  for  1895  were  again  very 
small.  Six  were  treated  with  serum  from  other  sources,  six  with  laboratory  serum ;  in  each  set 
there  was  one  death,  giving  a  mortality  of  16-6  percent.  In  1896  these  cases  were  more  numerous 
— 20  (see  Table  XXXVa.) — and  the  mortality  was  25  per  cent. 

In  1895  a  certain  proportion  of  cases  were  sent  in  certified  as  suffering  from  scarlet  fever, 
and  although  no  diphtheria  bacilli  were  found,  antitoxic  serum  was  injected  (Table  XXXVIa.). 
Here  again  the  mortality  amongst  those  injected  with  serum  from  other  sources  was  comparatively 
low — 25  per  cent,  on  28  cases — whilst  the  laboratory  serum  was  used  on  9  cases,  5  of  which  died, 
giving  a  percentage  mortality  of  55  5  per  cent. 

In  1896  the  death-rate  amongst  this  class  of  cases  was  still  considerably  higher  than  the 
average  amongst  ordinary  diphtheria  cases,  being  27"3  on  95  cases. 

mixedTnfection  Table  XXXVIIa.  are  collected  a  series  of  comparatively  mild  cases  that  had  been  sent  in 

■  certified  as  suffering  from  scarlet  fever  and  diphtheria,  in  which  diphtheria  bacilli  were  found,  but 
which  were  not  looked  upon  as  being  sufficiently  grave  to  necessitate  the  injection  of  antitoxic 
serum,  or  which  were  already  in  such  a  hopeless  condition  that  it  was  thought  that  no  treatment 
would  be  of  any  avail. 

It  will  be  noted  that  amongst  these  cases  the  percentage  mortality  was  very  low  indeed, 
except  in  one  hospital — the  total  percentage  mortality  being  16*1  per  cent.  In  1896  the  figures 
are  very  extraordinary.  At  one  hospital  (the  Eastern)  the  percentage  mortality  is  only  2-7,  and  in 
two  others  it  is  under  9  per  cent. ;  whilst  at  two  other  hospitals  it  is  over  40  per  cent. ;  the 
mortality  for  the  whole  being  a  shade  higher — 16'6  per  cent.  In  similar  cases  sent  in  as  suffering 
from  scarlet  fever  only,  in  which  diphtheria  bacilli  were  found  but  no  antitoxin  was  given,  the 
death-rate  was  13'3  per  cent.  Here  again  the  figures  of  the  various  hospitals  vary  enormously, 
though  this  seems  to  be  due  to  the  fact  that  in  three  of  them  at  least  only  very  small  numbers  of 
this  type  of  case  came  under  treatment.  In  1896  the  death-rate  amongst  this  class  of  case  was 
only  6"8  per  cent.,  and  in  no  hospital  was  it  higher  than  12  per  cent. 

Of  the  cases  sent  in  as  suffering  from  scarlet  fever  and  diphtheria  in  which  no  diphtheria 
bacilli  could  be  found,  and  in  which  no  antitoxic  serum  was  given,  the  mortality  on  a  small  number 
of  cases  is  high,  being  36"3  on  11  cases.  In  1896  the  mortality  is  the  same  ;  but  the  number  of 
cases  is  still  small — 22. 

Of  the  1,011  scarlet  fever  cases  in  which  no  diphtheria  bacilli  could  be  found,  and  in  which 
no  antitoxic  serum  was  given,  the  percentage  mortality  in  1895  was  11*4  on  438  cases,  and  in  1896 
9*4  on  573  cases.  These  figures  are  of  comparatively  little  interest,  and  have  little  bearing  on  the 
gist  of  this  Antitoxin  Report ;  they  may,  therefore,  be  allowed  to  speak  for  themselves. 


Certified  Cases  of  Diphtheria  in  which  no  Diphtheria  Bacilli  could  be  Found. 

Before  dealing  with  special  features  of  some  of  the  diphtheria  cases  it  may  be  well  to  give 
the  statistics  of  those  cases  which  were  sent  into  hospital  certified  as  cases  of  diphtheria,  in  which, 
however,  no  diphtheria  bacilli  could  be  found. 

In  Table  IX.  are  given  first  the  results  for  1895,  from  which  it  will  be  seen  that  in  this 
year  1,471  such  cases  were  examined,  and  that  1,944  examinations  were  made.  In  1,096  cases  the 
first  examination  was  deemed  to  be  sufficient,  except  in  a  small  proportion  of  those  cases  which 
died  immediately  after  admission,  where,  of  course,  it  was  impossible  to  make  a  second  examina- 
tion, although,  had  it  been  possible  to  make  such  further  examination,  diphtheria  bacilli  might 
possibly  have  been  found.  In  300  cases  a  second  examination  was  made,  and  in  57  a  tbird.  In 
the  last  column  of  the  table  is  given  the  percentage  proportion  of  cases  in  which  no  dijihtheria 
bacilli  were  found  to  the  whole  of  the  cases  that  came  to  the  laboratory  for  examination.  In  1896 
no  bacilli  were  found  in  1,764  of  the  cases  certified  as  diphtheria  and  sent  into  hospital,  or 
supposed  to  have  contracted  diphtheria  after  coming  into  the  hospital.  2,401  examinations  were 
made  of  specimens  taken  from  these  cases.  Here  again  a  considerable  number  of  the  cases — 409 — 
were  examined  on  two  occasions,  and  a  smaller  number — 76 — on  three,  and  22  on  four  occasions. 
As  in  1895  the  percentage  of  cases  in  which  no  bacilli  were  found  to  the  whole  of  the  cases 
examined  was  much  greater  at  the  North-Eastern  (Scarlet  Fevei')  Hospital  than  at  any  of  the 
others.  The  totals  for  the  two  years  are  also  given,  and  the  same  general  features  which 
characterise  the  two  previous  sets  of  figures  are  brought  into  greater  relief  from  the  fact  that  here 
we  are  dealing  with  larger  numbers,  and,  therefore,  with  more  stable  and  reliable  averages. 

It  will  be  seen  that  in  26*5  per  cent,  of  the  whole  cases  examined  during  the  two  years 
1895  and  1896  we  failed  to  detect  any  diphtheria  bacilli,  so  that,  allowing  for  a  small  percentage 
of  erroi's  of  observation,  over  20  per  cent.,  or  about  3,000  of  the  cases  certified  as  suffering  from 
diphtheria  and  admitted  into  the  various  hospitals,  offered  no  bacteriological  evidence  of 
diphtherial  infection. 

Diphtheria  cases  TABLE  X.  the  numbers  of  these  cases  that  came  in  as  diphtheria,  but  in  which  no 

in  which  no      diphtheria  bacilli  were  found,  are  siven.    Here  a  rather  more  detailed  list  of  the  organisms  found 

bacilhwere  i  .  r      i  ■  ^  r   J^  /  ±-     ^  ii  •  i 

found.  is  necessarily  set  fortb,  as  m  a  tew  oi  the  cases  (a  comparative!}'  small  proportion,  however) 
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Table  IX. — Showing  cases  in  which  no  Diphtheria  bacilli  were  found  in  certified  cases  of 
Diphtheria,  sometimes  after  repeated  examinations. 

The  total  cases  examined,  and  the  number  and  percentage  of  examinations  made 

in  each  case  are  also  given. 


1895. 


r!a.sps  pYfi.TninfiH  on 

Percentage  of 

Total 

Total 

Hospital. 

examin- 

cases 

wliole  of  cases 

ations. 

examined. 

e.xamined. 

1 

2 

3 

4 

5 

6 

7  occasions. 

Fountain   

139 

63 

31 

7 

2 

1 

402 

243 

2G-1 

Western   

209 

23 

3 

2 

272 

237 

28-2 

Eastern  

224 

90 

8 

428 

322 

31-2 

South-Eastern   

179 

37 

3 

i 

266 

220 

29  9 

South- Western   

89 

25 

1 

142 

115 

20-5 

North- Western  

108 

49 

11 

4 

1 

260 

173 

21-7 

North-Eastem   

91 

8 

107 

99 

63-05 

Northern   

57 

5 

67 

62 

24-5 

Total   

1,09G 

300 

57 

14 

3 

1 

1,944 

1,471 

27-7 

1896. 


Fountain   

214 

102 

27 

12 

1 

J 

559 

357 

27-4 

Western   

223 

53 

9 

2 

364 

287 

24-5 

Eastern  

229 

76 

16 

3 

441 

324 

30-8 

South-Eastern   

217 

64 

3 

334 

274 

28-1 

South- Western   

103 

26 

5 

170 

134 

21-7 

North-Western   

111 

64 

8 

2 

271 

185 

20-1 

North-Eastern   

57 

3 

1 

66 

61 

56-4 

Brook   

31 

16 

5 

2 

86 

54 

19-4 

Northern   

59 

7 

1 

1 

80 

68 

21-3 

Gore  Farm  

11 

8 

1 

30 

20 

19-8 

Total   

1,255 

409 

76 

22 

1 

1 

2,401 

1,764 

25-8 

Total  cases  for  1895  and  1896. 

Fountain   

353 

165 

58 

19 

3 

1 

1 

961 

600 

26-8 

Western   

432 

76 

12 

4 

636 

524 

26-08 

Eastern  

453 

166 

24 

3 

869 

646 

81-07 

South-Eastern   

396 

91 

6 

1 

600 

494 

28-9 

South-Western   

192 

51 

6 

312 

249 

21-2 

North-Western  

219 

113 

19 

6 

1 

531 

358 

20-9 

North-Eastern   

148 

11 

1 

173 

160 

60-3 

Brook   

31 

16 

5 

2 

86 

54 

19-4 

Northern   

116 

12 

1 

1 

147 

130 

22-7 

Gore  Farm  

11 

8 

1 

30 

20 

19-8 

Total   

2,351 

709 

133 

36 

4 

1 

1 

4,345 

3,235 

26-5 

organisms  other  than  streptococci  and  staphylococci  were  found  in  the  throats  of  the  patients 
examined.  Taking  first  those  cases  in  which  streptococci  only  were  found,  it  will  be  observed  that 
for  the  two  years  1895-1896  the  death-rate  was  exceedingly  low — only  5'1  per  cent.  When  we 
come  to  the  cases  in  which  staphylococci  were  found,  a  considerable  rise  in  the  percentage  will  be 
noticed:  there  are  43  deaths  out  of  327  cases,  giving  a  percentage  mortality  of  13"1.  In  the 
majority  of  cases,  however,  we  have  to  deal  with  mixtures,  in  fairly  even  proportions,  of  the 
streptococci  and  staphylococci ;  here  the  percentage  is  10-6  on  985  cases.  Amongst  the  cases  in 
which  other  organisms  are  found  the  death-rate  is  exceedingly  low,  with  the  exception  of  one 
series  of  cases  only.  Yeasts,  round  Torula,  thin  threads,  and  commas  account  for  only  one  death 
out  of  60  cases ;  but  in  a  series  recorded  as  containing  "  thin  rods  "  only,  there  was  a  death-rate 
of  21*7  per  cent. — a  rate  as  high  as,  or  higher  than,  that  amongst  cases  in  which  the  ordinary 
diphtheria  bacilli  were  found.  There  were  only  23  such  cases,  and  of  these  5  died.  In  the 
light  thrown  on  these  cases  by  this  mortality,  it  would  appear  that  these  thin  rods  may  be  really 
slightly  aberrant  forms  of  the  diphtheria  bacillus,  in  which  case  this  group  should  be  transfei'red 
to  the  "  positive  "  tables.  As,  however,  these  organisms  were  not  considered  to  be  diphtheria 
bacilli  at  the  time  that  the  examinations  were  made,  it  has  been  considered  better  to  allow  them 
to  remain  in  the  tables  to  which  they  were  originally  assigned.  It  must  be  noted,  too,  in 
connection  with  the  cases  recorded  in  this  table,  that  a  certain  proportion  of  them  at  some  time 
or  other  probably  had  diphtheria  bacilli  in  the  throat,  but  that,  owing  to  imperfect  swabbing  out 
of  the  throat,  or  incomplete  examination  of  the  cultures,  the  diphtheria  bacilli  were  missed. 
Indeed,  as  the  majority  of  these  cases  were  examined  on  a  single  occasion  only,  we  must,  arguing 
from  the  cases  recorded  in  the  tables  in  which  diphtheria  bacilli  were  found  on  a  second 
examination,  assume  that  a  certain  small  proportion  of  these  "  negative  "  cases  would  have  been 
converted  into  "  positive "  cases — i.e.,  diphtheria  bacilli  would  have  been  found — and  the 
percentage  mortality  would,  in  all  probability,  have  been  still  further  lowered — -lowered,  however, 
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at  the  expense  of  the  mortality  of  the  "positive  "  group.    The  average  9-3  is,  of  course,  low  as  Cases  in  which 
compared  with  the  percentage  mortality  amongst  the  cases  in  which  diphtheria  bacilli  were  found,  badm  were'* 
but  this  percentage  is  made  up  of  a  series  of  cases  in  which  the  death-rate  varies  enormously  in 
different  hospitals.   For  instance,  at  the  Fountain  Hospital,  taking  the  two  years  together,  it  will 
be  noted  that  there  were  336  cases,  with  26  deaths,  giving  a  percentage  mortality  of  7-73. 

At  the  Western  Hospital  the  figures  are  348  cases,  with  23  deaths,  giving  a  percentage 
mortality  of  6"61. 

At  the  Eastern  Hospital.  344  cases,  30  deaths,  giving  a  percentage  mortality  of  8*72. 
The  South-Eastern  Hospital,  270  cases,  with  24  deaths — a  percentage  mortality  of  8-8. 
The  South-Western  Hospital,  194  cases,  14  deaths,  or  a  percentage  mortality  of  7-21. 
The  North- Western  Hospital,  302  cases,  58  deaths,  giving  a  percentage  mortality  of  19-2. 
The  Brook  Hospital  had  only  1  death  in  29  cases — a  percentage  mortality  of  3-4. 
At  the  North-Eastern  Hospital  there  were  7  cases  and  1  death — a  percentage  mortality 
of  14-2. 

Whilst  at  the  Northern  Hospital  there  occurred  41  cases  ivithout  a  single  death. 
These  figures  leave  out  of  account  any  cases  in  which  either  streptococci  or  staphylococci 
■were  not  found. 

Bacteriological  Examination  of  Cases  of  Scarlatina. 

Coming  now  to  the  scarlatina  cases,  from  which  swabs  were  sent  up  for  examination,  it  will 
be  observed  that  here  the  death-rate  is  comparatively  high.  In  Table  XL  the  highest  percentage 
mortalitv— 17*7  per  cent. — was  amongst  those  cases  in  which  the  staphylococcus  only  was  demon- 
strated. Here,  as  in  previous  tables,  the  presence  of  a  few  streptococci  would  not  be  taken  into 
account.  Where  there  is  a  mixture  of  the  streptococci  and  staphylococci  the  mortality  is  14-2 
per  cent.,  whilst  in  those  cases  in  which  streptococci  only  are  present  it  reaches  only  9"06  per  cent. 

Again,  there  is  a  small  number  of  cases  — 68 — in  which  other  organisms  only  were  found. 
We  have  also  a  group  corresponding  to  that  above-mentioned,  i.e.,  those  cases  in  which  thin  rods 
were  found,  which  shows  a  comparatively  high  mortality — 16"6  per  cent.  (2  deaths  out  of  12) — and 
it  is  quite  possible  that  these  thin  rods  here  also  must  be  looked  upon  as  forms  of  diphtheria 
bacilli,  and  the  same  remarks  that  apply  to  Table  X.  mny  be  applied  in  this  instance. 

A  most  important  feature  in  these  scarlet  fever  cases  with  diphtheritic  and  non-diphtheritic 
complications  is  brought  out  by  a  comparison  of  Tables  VII.  and  XI.  Taking  the  whole  of  the 
period  1895-6,  and  including  13  cases  examined  in  1894,  the  mortality  in  throat  cases  with  scarlet 
fever  complications  is  practically  the  same,  whether  the  throat  mischief  can,  by  bacteriological 
examination,  be  proved  to  be  diphtheritic  or  whether  it  is  merely  a  micro-coccal  infection  of  the  form 
usually  known  as  "  angjinal." 

Amongst  the  diphtheritic  cases,  1,745  in  number,  there  were  229  deaths — a  percentage  Antitoxin  in 
mortality  of  13'1 — whilst  of  the  non-diphtheritic  cases,  1,275  in  number,  164  died,  or  12-8  percent,  these  cases. 
It  will  thus  be  seen  that  there  is  a  difference  in  the  mortality  of  only  0'3  per  cent,  in  favour  of 
the  non-diphtheritic  (bacteriologically  considered)  cases.  It  would  appear  from  these  figures,  as 
will  further  be  pointed  out  when  we  come  to  treat  of  the  use  of  antitoxin  in  these  cases,  that  this 
substance  when  given  in  full  doses  practically  eliminates  the  diphtherial  factor  in  throat  cases  —the 
diphtheria  bacillus  and  its  poisons  being  so  far  neutralised  that  they  can  exert  no  cumulative 
effect  in  increasing  to  any  marked  degree  the  severity  of  either  the  local  throat  mischief  or  the 
constitutional  changes  and  symptoms  that  accompany  these  local  lesions.  This  appears  to  be  very 
strong  evidence  in  favour  of  the  exhibition  of  antitoxin  in  those  mixed  infections  resulting  in 
scarlet  fever  and  diphtheria  combined.  One  of  the  devitalising  factors  is  got  rid  of,  and  the  tissues 
have  less  to  do  in  the  other.    At  all  events,  the  cumulative  action  is  got  rid  of. 

Bacteriological  Examination  of  Cases  of  Hemorrhagic  Diphtheria. 

Before  dismissing  the  question  of  the  organisms  found  associated  with  cases  of  diphtheria,  it 
may  be  well  to  describe,  briefly,  the  organisms  that  were  found  in  the  throats  of  patients 
suffering  from  hsemorrhagic  diphtheria,  the  most  fatal  form  of  diphtheria  that  is  known.  On 
reference  to  Table  XII.,  it  will  be  seen  that  in  the  throats  of  almost  all  of  these  cases  the  long 
and  irregular  forms  of  diphtheria  bacilli  were  demonstrated.  It  will  also  be  seen  that  the 
staphylococcal  complication  was  present  in  a  large  proportion  of  the  cases,  either  alone  or  in 
combination  with  the  streptococcus.  In  a  much  smaller  number  of  cases  was  there  a  streptococcal 
complication  only.  In  1895  there  were  74  of  these  hfemorrhagic  cases  recorded,  of  which  61  were 
treated  with  antitoxin  and  13  without.  Of  the  antitoxin-treated  cases  2  recovered,  whilst  of  the 
non-injected  cases  every  one  died. 

The  same  general  features  are  to  be  observed  in  the  hfemorrhagic  cases  of  1896.  It  should 
also  be  noted  that  here,  as  in  1895,  the  short  and  irregular  diphtheria  bacilli  by  themselves  account 
for  one  or  two  cases  only.  In  this  year  there  were  107  cases  of  hasmorrhagic  diphtheria  in  which 
diphtheria  bacilli  were  found  ;  95  were  injected  with  antitoxin,  and  a  single  case  recovered,  whilst 
of  12  uninjected  cases  all  died.  It  is  evident  from  these  figures  that  the  constitutional  and 
organic  changes  are  so  rapidly  produced,  apparently  by  an  excessive  and  rapid  production 
and  action  of  the  diphtheria  toxin,  that  profound  damage  is  done  before  it  is  possible  to  introduce 
the  antitoxin — damage  to  which  the  patient  rapidly  succumbs.    In  addition  to  these  cases  in 
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which  diphtheria  bacilli  could  be  demonstrated,  there  were  7  cases  of  hsemorrhagic  diphtheria  Hsemorrhagic 

in  1895  and  6  in  1896  in  which  no  diphtheria  bacilli  could  be  found.     In  2  staphylococci 

only  were  found;   in  4  (1  in  1895),  streptococci  and  staphylococci;    and  in  1,  a  round  Torula 

only.    Two  of  these  cases — one  of  them  with  Torula  and  the  other  with  a  mixture  of  streptococci 

and  staphylococci — recovered,  although  they  were  not  treated  with  antitoxin,  and  were  probably  not 

cases  of  true  htemorrhagic  diphtheria.    The  other  five  died. 

Taking  the  hsEmorrhagic  cases  of  diphtheria  in  which  diphtheria  bacilli  were  demonstrated, 
and  which  were  injected  with  antitoxin  (Table  XII.),  it  will  be  noted  that  of  156  cases  only  3 
recovered,  and  that  2  of  these  were  cases  in  which  there  were  pure  cultures  of  diphtheiia  bacilli 

 ^  g  there  were  no  complicating  organisms  of  any  kind.    One  of  these  recoveries — that  in  the 

first  group,  that  is,  in  which  long  diphtheria  bacilli  only  were  present — occurred  in  1895  ;  the  other 
in  1896,  in  the  fourth  group,  where  we  have  long,  short,  and  irregular  diphtheria  bacilli.  In 
1895  one  case,  in  which  long  and  irregular  bacilli  were  associated  with  staphylococci,  recovered. 
These,  then,  are  the  only  three  out  of  the  whole  series  of  cases  of  hsemorrhagic  diphtheria 
injected  with  antitoxin  which  recovered.  It  is  interesting  to  note  that  the  majority  of  these 
hEemorrhagic  cases  appear  to  be  the  result  of  mixed  infections  ;  whilst  the  short  and  irregular 
diphtheria  bacilli  account  for  a  very  small  proportion — only  5  out  of  156 — of  them.  By  far  the 
largest  group  is  that  in  which  long,  short,  and  irregular  bacilli  alone,  or  associated  with 
staphylococci  or  streptococci,  occur.  The  next  group  in  importance  is  that  in  which  long  and 
short  bacilli  are  associated  with  a  mixture  of  staphylococci  and  streptococci,  or  with  staphylococci 
alone.    Then  comes  the  group  in  which  the  long  bacilli  are  associated  with  staphylococci. 

The  same  proportion  may  be  observed  in  Table  XIII.,  in  which  we  have  statistics  of  the 
same  kind  of  cases,  which,  however,  were  not  injected  with  antitoxin.  Out  of  25  cases  8  must 
be  placed  in  the  fourth  group — that  is,  containing  long,  short,  and  irregular  diphtheria  bacilli 
alone,  or  associated  with  staphylococci  and  streptococci.  The  other  groups  correspond  fairly  closely 
with  those  given  in  the  previous  table. 

In  Table  XIV.  are  given  the  h;emorrhagic  cases  injected  with  antitoxin  in  which  diphtheria 
bacilli  alone  were  found — 45,  with  43  deaths;  those  in  which  bacilli  plus  streptococci  were  found — 
31  in  number,  which  were  all  fatal ;  those  in  which  the  diphtheria  bacillus  of  various  forms  was  compli- 
cated with  staphylococci — 53  in  number,  with  52  deaths ;  and  those — 27  in  number — in  which 
diphtheria  bacilli  were  complicated  with  both  staphylococci  and  streptococci,  all  of  which  died. 
It  will  at  once  be  seen  that  the  number  of  cases  in  which  the  short  form  of  the  diphtheria  bacillus 
was  found  was  very  small — only  three  out  of  the  whole  series. 

Table  XV.  gives  the  hsemorrhagic  cases  in  which  diphtheria  bacilli  were  found,  but  which 
were  not  injected  with  antitoxin.  It  will  be  seen  from  these  tables  that  the  numbers  were  about 
equally  distributed  amongst  the  four  groups. 

At  this  point,  if  the  data  had  been  available,  it  would  have  been  interesting  to  draw  a 
comparison  between  the  clinical  and  the  bacteriological  diagnosis,  but  in  few  of  the  forms  returned 
along  with  the  cultures  (so  few,  indeed,  that  for  statistical  purposes  they  are  absolutely  valueless) 
was  any  diagnosis  sent,  whilst  on  referring  to  the  case  sheets  it  is  found  that  in  most  cases  the 
ultimate  clinical  diagnosis  is  almost  invariably  based  on  or  supplemented  from  the  bacteriological 
report.  I  have  thus  been  unable  to  get  out  any  satisfactory  figures  for  more  than  a  very  small 
percentage  of  the  cases  examined,  and  have  therefore  considered  it  inadvisable  to  give  partial 
statistics  which  could  never  be  anything  but  uninforming,  and  would  in  all  probability  be  actually 
misleading. 

In  Table  XVI.  are  given  the  deaths  amongst  the  "  completed  "  cases — first,  amongst  those  Deaths  amongst 
in  which  diphtheria  bacilli  were  found  ;  and  secondly,  in  those  in  which  no  diphtheria  bacilli  casea*'*^*^" 
could  be  demonstrated.  It  is  unnecessary  to  refer  to  them  in  detail  in  individual  years  ;  the 
figures  are  given  simply  in  order  that  the  death-rate  may  be  compared  with  the  tables  of  the 
whole  of  the  cases  treated,  issued  by  the  Medical  Superintendents  of  the  various  hospitals  under 
the  Board.  It  is,  however,  interesting  to  take  the  whole  of  the  deaths  for  the  two  years  and  to 
compare  the  separate  figures  and  percentages  of  deaths  in  those  cases  in  which  diphtheria  bacilli 
were. found  and  those  in  which  no  dijAtheria  bacilli  were  found.  It  will  be  seen  that  the  lowest 
percentage  was  at  the  Grore  Farm,  where  not  a  single  death  occurred  in  81  cases  all  of  which  had 
diphtheria  bacilli  present  in  the  throat.  At  the  Northern  Hospital  there  were  442  cases  in  which 
diphtheria  bacilli  were  found  in  the  throat,  and  only  10  succumbed,  giving  a  percentage  mortality 
of  2'2  per  cent.  Of  130  cases  in  which  no  diphtheria  bacilli  were  found  only  one  case  died,  or 
0'76  per  cent. 

In  four  other  hospitals — the  Fountain,  the  South-Eastern,  the  South- Western,  and  the 
Brook — the  percentage  mortality  was  under  20  per  cent. 

In  three  of  them — the  Western,  the  Eastern,  and  the  North-Eastern — it  was  a  fraction 
above  20  per  cent. ;  and  in  the  North- Western  it  was  over  27  per  cent,  amongst  the  cases  in 
which  diphtheria  bacilli  were  demonstrated  to  be  present. 

Coming  now  to  the  cases  in  which  diphtheria  bacilli  could  not  be  found :  In  five  hospitals 
the  mortality  was  under  10  per  cent. — i.e.,  the  Fountain,  the  Western,  the  South-Western,  the 
North-Eastern,  and  the  Brook ;  in  two — the  Eastern  and  the  South-Eastern — it  was  a  fraction 
over  11  per  cent. ;  and  in  the  North-Western  18*9  per  cent. 
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Table  XVI. — Shewing  cases  of  Diphtheria  in  which  Death  occurred. 


1894. 


Hospital. 

Diphtheria 
bacilli  found. 

ilortality 
per  cent 

No  Diphtheria 
bacilli  found. 

ilortalitj' 
per  cent. 

Total  Deaths. 

Fountain   

Eastern 
Sonth-Eastern 

1 
1 
1 

9-09 
20-0 
S-i 

0-0 
0-0 

0-0 

1 

1 

1 

Total  .. 

3 

G-6 

0-0 

3 

1895. 


Fountain     

125 

18-1 

21 

8-6 

146 

Western   

130 

.  21-7 

19 

8-01 

149 

Eastern 

185 

26-1 

41 

12-7 

226 

South-Eastern 

109 

21-2 

21 

9-5 

130 

Sonth-Westeru   

99 

22-2 

13 

11-3 

112 

North-Western 

157 

25-2 

37 

21-3 

194 

North-Eastern 

13 

22'4 

9 

9-09 

22 

Northern 

G 

3-1 

0-0 

6 

Total  

824 

21-5 

161 

10-9 

985 

1896. 

Eouutaiu 

171 

18-1 

38 

10-6 

209 

Western   

171 

19-3 

30 

10-4 

201 

Eastern     

109 

1503 

35 

10-8 

144 

South-Iiastern 

135 

19-2 

34 

12-4 

169 

South-Western   

79 

16-4 

9 

6-7 

88 

North-Western 

209 

28-5 

31 

16-7 

240 

North-Eastern     

9 

19-1 

4 

6-5 

13 

Brook   

41 

18-3 

5 

9-2 

46 

Northern   

4 

1-5 

1 

1-4 

5 

Gore  Farm  

0-0 

0-0 

Total  

928 

U-3 

187 

10-6 

1415 

Total  Deaths  for  1894,  1895,  and  1896. 

Fountain 

297 

18-08 

59 

9-8 

356 

Western 

301 

20-2 

49 

9-3 

350 

Eastern 

295 

20-5 

76 

11-7 

371 

South-Eastern 

245 

19-7 

.55 

11-1 

300 

Sonth-Western 

178 

19-2 

22 

8-8 

200 

North-Western 

366 

27-07 

68 

18-9 

434 

North-Eastern   

22 

20-9 

13 

8-1 

35 

Brook   

41 

18-3 

5 

9-2 

46 

Northern 

10 

2-2 

1 

0-7 

11 

Gore  Farm  ... 

0-0 

0-0 

Total  

1,755 

19-6 

348 

10-75 

2,103 

Persistence  of  Diphtheria  Bacilli.* 

Persistence  of  From  a  consideration  of  Tables  XVII.  and  XVIII.  it  will  be  seen  that  the  persistence  of 

b!£iiii!^"'^  the  diphtheria  bacillus  for  periods  up  to  eight  weeks  is  of  very  common  occurrence,  whether 
antitoxin  be  given  or  not ;  indeed,  the  majority  of  cases  appear  to  retain  bacilli  in  the  throat 
for  from  2  to  9  weeks.  After  the  9th  week  the  number  falls  off  very  rapidly,  but  it  will  be 
noticed  that  in  1895  one  case  in  which  antitoxin  was  used,  and  one  case  treated  without 
antitoxin,  were  found  to  have  the  throat  infected  with  the  diphtheria  bacillus  for  a  longer  period 
than  200  days,  and  a  considerable  number — 79  of  those  that  received  antitoxin,  and  24  of  those 
that  were  not  so  treated — remained  infective  for  a  longer  period  than  100  days — i.e.,  they  were 
considered  to  be  infective  cases,  because  diphtheria  bacilli  could  still  be  demonstrated  in  the 
mucous  membrane  of  the  throat  or  fauces  at  the  end  of  these  periods. 

In  189G  there  were  no  cases  in  which  diphtheria  bacilli  were  still  present  after  the  189th 
day  amongst  the  injected  cases,  and  after  the  169th  day  amongst  the  non-injected  cases.  93 


*  This  persistence  is  reckoned  from  the  date  of  the  first  examination  to  that  of  the  examination  at  which  it  was  no 
longer  possible  to  demonstrate  the  presence  of  diphtheria  bacilli  Of  course  t  le  statistics  include  only  t'lose  ca^es  that 
were  returned  for  re-examination  before  they  were  discharged,  and  in  which  a  negative  result  was  tinally  obtained— 
i.e.,  no  diplithcria  bacilli  could  bj  domo.istrated.  The  data  of  thj  initidl  symptoms  of  the  diseas;,  or  even  earlier, 
would  jirobably  be  a  more  accurate  limit  to  take  for  the  first  appearance  of  the  bacilli;  but  this  could  not  always  be 
obtained,  whilst  the  examination  date  could  always  be  accurately  determined.  At  the  other  limit,  ou  the  other  hand, 
tliere  is  sometimes,  to  counteract  this,  a  marjjin  of  six  or  seven  days,  as  caaes  w»;re  seldom  examined  more  than  once  a 
week, 
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still  contained  bacilli  on  the  mucous  membranes  after  the  100th  day  amongst  the  injected  oases, 
and  30  amongst  those  in  which  antitoxin  was  not  given. 

The  details  of  these  tables,  however,  are  of  considerable  interest,  and  at  once  give  an  idea 
of  the  very  important  part  that  this  persistence  of  the  diphtheria  bacillus  may  play  in  determining 
the  spread  of  diphtheria  through  old  cases,  which  are  supposed  to  be  no  longer  infective,  but  in 
which  the  infective  element,  though  unlooked  for,  is  still  present. 

Patients  Discharged  from  Hospital,  before  an  Examination  at  which  no  Diphtheria  Bacilli 
COULD  BE  Demonstrated,  had  been  made — i.e.,  Diphtheria  Bacilli  v^ere  Present 
AT  THE  Final  Examination. 

One  of  the  main  objects  to  be  attained  by  submitting  the  throats  of  patients  to  bacterio-  Patients  sent  out 
logical  examination  is  undoubtedly  to  determine  the  period  at  which  convalescent  patients  have  so  badmhad 
far  returned  to  their  normal  condition  that  diphtheria  bacilli  are  no  longer  harboured  in  their  disappeared, 
throats.    It  is  now  a  matter  of  common  experience  that  so  long  as  these  bacilli  (even  the  less 
virulent  forms)  remain  in  the  crypts  of  the  tonsils,  &c.,  so  long  is  the  patient  a  centre  of  infection, 
the  diphtheria  bacilli  present  resuming,  under  favourable  conditions,  their  more  virulent  form. 

In  Tables  XIX.  and  XX.  are  given  lists  of  such  cases,  from  which  it  will  be  seen  that  in 
1895,  of  the  injected  cases  (leaving  the  South- Western  Hospital  out  of  account,  as  from  this 
hospital  a  second  sample  was  rarely  sent),  there  were  171  cases,  and  amongst  the  uninjected  262 
cases,  or  433  cases  altogether,  which  at  the  time  of  our  last  examination  still  gave  evidence  that 
they  were  in  a  condition  in  which  they  might  still  be  foci  of  infection. 

In  1896  the  figures  are  not  complete,  as  a  large  number  of  the  cases  towards  the  end  of  the 
year  were  examined  on  one  occasion  only,  so  that,  as  in  the  case  of  the  South-Western  patients,  it 
is  impossible  to  include  them  in  a  table  of  this  kind.  We  find,  however,  that,  omitting  these  two 
groups,  there  remain  298  injected  cases  in  which  diphtheria  bacilli  were  still  present  at  the  last 
examination  before  they  were  discharged;  whilst  of  the  uninjected  cases  there  were  261  in  which 
these  bacilli  still  remained,  or  559  cases  in  all.  In  1895,  then,  we  have  12-8  per  cent,  of 
the  cases  in  which  diphtheria  bacilli  were  found  at  any  time  still  retaining  these  bacilli  in  the 
throat  at  the  last  examination,  and  again  leaving  out  of  account  those  examined  on  one  occasion 
only,  13'8  per  cent,  in  1896. 

Table  XIX.—  Showing  number  of  cases  (at  different  ages)  in  which  Diphtheria  bacilli  were  found 
and  Antitoxic  Serum  was  injected,  which  recovered  and  were  discharged,  although  the 
cultures  made  from  their  throats  at  the  last  examination  still  gave  evidence  of  the  presence 
of  Diphtheria  bacilli. 

1895. 


Ages. 

Fountain. 

Western. 

Eastern. 

South- 
Eastern. 

*  South- 
western. 

North- 
western. 

Xorth- 
Eastern. 

Brook. 

Northern. 

Gore 
Fann. 

Un.Ier  1   

I  to  2   

3  „  3   

3  4   

4  M  5   

5  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards  . . . 

1 
4 
5 
8 
i) 
3 

1 
4 
4 
14 
1 

1 

4 
10 
(> 

8 
17 
(! 
1 

4  ' 

8 

3 
10 
10 

5 

1 

1 

7 
11 
IG 
27 
67 
59 
12 

4 

2 
3 
5 

9 
2 
1 

Total  

30 

25 

52 

42 

203 

22 

Percentage  on  ) 
Total  Cases  j 

10-4 

0-0(1 

17-2 

10-0 

C(i-9 

8-0 

1896. 

Under  1   

1  to  2   

2  „  3   

3  ,.  4   

4  ,.  5   

5  „  10   

10  ,,  15   

15  ,,  20 

20  and  upwards  ... 

2 
7 
17 
1(! 
31 
85 
21 
2 
8 

4 
12 
4 
14 
34 
4 
1 
5 

2 

8 
18 

2(; 

12 
(59 
11 

7 

3 
9 
7 
17 
23 
38 
3 
2 

(; 

7 

20 
24 
20 
98 
33 
2 

5 

1 
2 

4 
13 
9 
17 
2 
1 
1 

2 
1 
3 
1 
1 

1 

4 
8 
11 
10 
28 
5 

1 

1 

2 

17 
4 
1 
1 

3 
4 
14 
1 

Total   

189 

78 

l,-)3 

102 

215 

50 

9 

67 

26 

22 

rercentage  on  ) 
Total  Cases  jT 

29 -G 

12-7 

31-1 

20-03 

<i9-l 

14-1 

50-0 

39-1 

14-5 

38-5 

1-72 

j63 

■foo 

t70 

m 

\5S 

f22 

*  In  tlie  case  of  the  Sottth-Western  Hospital  a  second  specimen  was  seldom  sent  for  examination  in  the  ordinaiT 
routine  work. 


t  A  second  culture  was  not  sent  in  these  cases,  and  no  final  negative  result  could  be  obtained,  as  the  arrangement  for 
the  examination  of  specimens  did  not  continue  in  force  after  the  31st  December,  1896.  None  of  these  cases  were 
discharged  until  1897. 


32 


Table  XX. — Showing  number  of  cases  (at  dififerent  ages)  in  which  Diphtheria  bacilli  were  found 
but  no  Antitoxic  Serum  was  injected,  which  recovered  and  were  discharged,  although  the 
cultures  made  from  their  throats  at  our  last  examination  still  showed  the  presence  of 
Diphtheria  bacilU. 


1895. 


Ages. 

Fountain. 

\\'GStorn. 

Eastern. 

South- 
Eastern. 

" South- 
Western. 

North- 
western. 

North- 
Eastern. 

Brook. 

Nortliern. 

Gore 
Fani). 

Under  1 

I  to  2   

„  3   

3  4   

4  „  5   

5  „10   

10  ,,  15 

15  ,,  20   

20  and  upwanls  ... 

1 

4 
4 
4 
8 
32 
I'i 
2 

(; 

1 

2 
2 
1 
4 
3 

1 

i" 

(! 

G 

9 
32 
20 

4 

5 

1 
1 
1 
3 
5 
10 
3 
3 
4 

2 
1 
5 
8 
8 
49 
27 
10 
IG' 

2 
3 
5 
1 
10 
9 
2 
3 

1 
1 

3 
5 
7 
3 

2 

3 "" 

Total   

74 

14 

83 

31 

12G 

35 

22 

3 

Percentage  on  ) 
Total  Cases  j 

18-5 

7-4 

20-4 

32-9 

89-3 

10-1 

37-9 

2-4 

1896. 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4  „  5   

5  10   

10  ,,  16   

15  ,,  20   

29  and  upwards 

4 

2 
10 

G 
41 
14 

G 
11 

1 

3 
8 
1 

4 

2 
4 
14 
13 
3G 
27 
2 

13 

2 
2 
5 
2 
G 
17 
12 
4 
8 

1 
2 

7" 

4 
66 
34 
12 
22 

2 
5 
13 
21 
8 

3 

2 
3 
3 
4 
8 
5 
2 
1 

2 
5 
3 
8 
4 
3 
3 

3 
3 
1 

1  " 

3 

Total   

94 

17 

111 

58 

148 

52 

28 

28 

7 

4 

I'ercentage  on  ) 
Total  Cases  ) 

30-7 

C-2 

47-4 

30-3 

87-05 

13-7 

96-5 

52-8 

9-7 

lG-6 

fU 

f25 

t/7 

t57 

t4 

m 

t5 

U 

*-In  the  case  of  the  South- Western  Hospital  a  second  specimen  was  seldom  sent  for  examination  in  the  ordinary 
routine  work. 

t  A  second  culture  was  not  sent  in  these  cases,  and  no  final  negative  result  could  be  obtained,  as  the  arrangement  for 
the  examination  of  specimens  did  not  continue  in  force  after  the  31st  December,  1896.  None  of  these  cases  were 
discharged  until  1897. 


PercentaCxE  Mortality  amongst  Cases  Examined. 

For  convenience  of  classification,  the  completed  cases  of  diphtheria  have  been  arranged  in 
three  groups,  each  group  containing  the  cases  admitted  during  one  year ;  for  although  the 
bacteriological  examinations  were  carried  out  entirely  during  the  years  1895  and  1890,  a  con- 
siderable number  of  the  cases  were  admitted  in  1894,  whilst  a  number  were  not  discharged  until 
some  time  during  the  year  1897.  In  order  to  include  the  whole  of  these  cases,  I  have  taken  the 
date  of  admission  as  the  basis  of  classification,  and  have  arranged  the  cases  in  three  sets  of  tables, 
each  one  dealing  with  the  cases  that  were  admitted  during  a  single  year. 
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Table  XXI. — Percentage  Mortality  at  different  ages  of  all  cases  that  have  been  bacteriologically 
examined,  and  in  which  Diphtheria  bacilli  were  found.  (The  day  of  disease  on  which 
treatment  was  commenced  is  based  on  the  Ambulance  Nurse's  Eeport.) 


1894. 


Day  of 
Disease. 

1 

2 

3 

4 

5 

6 

7 

8  and 
upwards. 

No  History. 

Total. 

;ality 
Cent. 

Ages. 

S 

c3 

Xj 

"d 

V 

Q 

i 

a 

d 

t-i  f. 
0  0} 

s  p. 

O 

O) 

Q 

rf 
o 

OJ 

Q 

o 

OJ 

Q 

O 

CD 

O 

O 

OJ 

Q 

O 

p) 

Q 

o 

0) 

O 

Pi 

Under  1  ... 

1  to  2 

2  „  3  .:. 

3  ,,   4  ... 

4  „    5  ... 

5  ,.  10  ... 
10  „  15  ... 
15  ,,  20  ... 
20  &  upwards 

1 

"  1 

1 

1 

"l 
2 
3 
1 

1 

2 
2 

7 
1 

i 

"i 
1 
1 
1 
1 
1 

2 

1 

2 
1 

1 

2 

1 
1 

2 

... 

1 

1 

1 

1 

"4 
5 
8 
7 

11 
6 
3 
1 

1 
1 

1 

0-0 
0-0 
20-0 
12-5 
0-0 
9  09 
0-0 
0-0 
0-0 

Total    . . . 

■  3 

1 

8 

12 

1 

8 

4 

1 

4 

2 

4 

45 

3 

6-6 

Mortality  1 
per  cent.  ) 

33-3 

0-0 

8-3 

0-0 

25-0 

0-0 

0-0 

0-0 

1895. 

Under  1  ... 

1  to  2  ... 

2  „   3  ... 

3  „   4  ... 

4  5  ... 

5  ,,  10  ... 
10  „  15  ... 
15  ,,  20  ... 
20  (Sc  upv,'ards 

3 
14 
16 
38 
42 
141 
45 
12 
10 

2 
6 
4 
6 

3 
6 

17 
45 
65 
71 
92 
237 
82 
20 
35 

8 
17 
12 
11 
17 
26 
8 
2 

10 
S9 
50 
88 
85 
286 
101 
24 
35 

4 
21 
24 
27 
24 
61 
5 
1 
1 

6 
34 
64 
83 
84 
249 
98 
34 
42 

25 
27 
32 
27 
49 
8 
3 
2 

2 
29 
37 
63 
55 
202 
48 
16 
30 

12 
13 
17 
17 

39 
8 

1 

7 
20 
26 
49 
42 
128 
43 
16 
17 

4 
9 
7 
19 
18 
35 
7 
2 

1 

10 
16 
25 
22 
69 
21 
5 
9 

3 
7 
8 
6 
17 
3 

2 

8 
29 
40 
49 
61 
126 
43 
14 
17 

4 
17 
15 
17 
16 
23 
2 
3 

4 
3 
4 
2 

8 
1 
4 

2 
1 
1 

54 
224 
323 
470 
485 
1446 
482 
145 
195 

22 
112 
110 
138 
128 
256 
41 
11 
6 

40-7 
50-0 
34-05 
29-3 
26-3 
17-7 
8-5 
7-5 
3-07 

Total  ... 

321 

27 

664 

101 

724 

168 

694 

173 

482 

107 

348 

101 

178 

46 

387 

97 

26 

4 

3824 

824 

21-5 

Mortality  | 
per  cent.  > 

8-4 

15-2 

... 

23*2 

24-9 

22-1 

29-02 

25-8 

... 

25-06'  ... 

1 

15-3 

... 

1896. 

Under  1  ... 

1  to   2  ... 

2  „    3  .. 

3  4  ... 

4  „    5  ... 

5  „  10  ... 
10      15  ... 
15      20  ... 
20  &  upwards 

5 
3 
15 
49 
42 
222 
76 
16 
4 

2 
5 
3 
1 
8 

14 
40 
74 

103 
95 

283 
73 
16 
29 

7 
17 
18 
14 
13 
19 

4 

14 
65 
78 
119 
122 
359 
106 
35 
64 

7 
27 
24 
24 

35 
56 
3 

11 

46 
75 
107 
125 
367 
109 
23 
00 

3 
22 
27 
33 
28 
64 
10 
2 
1 

11 

34 
65 
81 
113 
264 
87 
29 
25 

2 
13 
16 
19 
37 
54 
11 

3 

4 
20 
47 
78 
62 
181 
58 
13 
31 

1 
11 
16 
29 
13 
39 

4 

i 

6 
8 
23 
36 
36 
130 
36 
6 
11 

4 
5 
8 
7 
11 
34 
3 

9 
25 
38 
62 
76 
222 
57 

9 
31 

4 

14 
12 
17 
15 
41 
5 
1 
1 

74 
241 
415 
635 
671 
2028 
002 
147 
255 

28 
111 
126 
140 
153 
315 
40 
6 
3 

37-8 
46-05 
30  3 
22-9 
22-7 
15-5 
6-6 
4-08 
1-1 

Total  ... 

432 

19 

727 

92 

962 

176 

923 

190 

709 

155 

494 

114 

292 

72 

529 

110 

5068 

928 

18-3 

Mortality 
per  cent.  ) 

4-3 

12-6 

18-2 

20-5 

21-8 

23-07 

24.6|  ... 

20-7 

Summary. 


Under  1  ... 
1  to  2  ... 

•>  3 
-  „   0  ... 

3  „   4  ... 

4  5  ... 

5  .,  10  ... 
10  ,,  15  ... 
15  „  20  ... 
20  &  upwards 

8 
17 
32 
87 
85 
363 
122 
28 
14 

2 
8 

10 
9 
4 

14 
0 
0 
0 

31 
85 
139 
175 
189 
523 
156 
36 
65 

15 
34 
30 
25 
30 
45 

0 

24 
104 
136 
209 
207 
652 
208 
59 
99 

11 
48 
48 
51 
51 
118 
8 
1 
1 

17 
81 
140 
191 
210 
(;i7 
208 
59 
102 

8 
■47 
5t 
05 
55 
113 
18 
5 
3 

13 
03 
103 
146 
169 
466 
135 
45 
55 

2 
25 
29 
37 
54 
93 
19 
3 
1 

11 
42 
73 
128 
105 
309 
101 
29 
48 

5 
20 
23 
48 
31 
74 
11 
2 
1 

7 
18 
39 
61 
58 
199 
59 
11 
20 

4 
8 
15 
15 
17 
51 
6 
0 
2 

17 
55 
78 
112 
138 
348 
100 
24 
48 

8 
31 
27 
34 
31 
64 
7 
4 
1 

0 
4 
3 
4 
2 

8 
1 
4 
0 

0 
2 

1 

1 
0 
0 
0 
0 
0 

128 
469 
743 
1113 
1163 
3485 
1090 
295 
451 

50 
223 
237 
285 
281 
572 
81 
17 
9 

39 -OS 
47-5 
31-8 
25-6 
24-1 
16-4 
7-4 
5-7 
1-9 

Total  ... 

756 

47 

1399 

193 

1698 

345 

1625 

363 

1195 

263 

846 

215 

472 

118 

920 

207 

26 

4 

8937 

1755 

19-6 

Mortality  ) 
per  cent,  f 

1 

6-2|  ... 

1 

13-7|  ... 

20-3 

22-3 

22-008 

25-4 

25-0 

22-5 

15-3 

... 

In  Table  XXI.  are  given  those  cases  in  which  diphtheria  bacilli  were  found.  In  1894  the 
numbers  are  comparatively  small,  and  can  be  of  little  use  for  purposes  of  comparison.  Tae  1895 
table  includes  .3,824  cases,  which  may  be  roughly  analysed  as  follows  : — 

There  were  824  deaths,  giving  a  mortality  of  21-5  per  cent.    The  lowest  mortality  in  this  ^.''j;'^^^'^^^ 
group  was  8-4  per  cent,  amongst  those  cases  which  were  brought  under  treatment  on  the  first  day.  "sas.^ 
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There  was  a  mortality  of  15-2  per  cent,  amongst  those  treated  on  the  second  day.  The  highest 
mortaUty  was  amongst  patients  between  one  and  two  years,  50  per  cent,  of  these  patients  dying, 
and  was  lowest  in  patients  over  20  years  of  age,  in  which  the  mortality  was  only  3  07  per  cent.  It 
should  be  observed  that  amongst  cases  admitted  on  the  third  day  the  mortalit}'  is  high — 23"2 
per  cent. — whilst  in  the  cases  admitted  after  the  sixth  day  the  mortality  ranges  from  2f>-06  to 
29*02  per  cent.  It  should  be  noted,  too,  that  all  these  are  cases  in  which  diphtheria  bacilli  were 
found,  and  concerning  which  there  can,  therefore,  be  no  doubt  as  to  the  diagnosis,  both  bacterio- 

Andiniboe.  logical  and  clinical  diagnoses  agreeing.  Taking  the  figures  for  1896,  we  find  that  here  we  have 
5,068  cases,  with  928  deaths,  giving  a  percentage  mortality  of  18-3,  or  3-2  per  cent,  less  than  in 
the  previous  year.  Of  the  patients  who  came  under  treatment  on  the  first  day  the  mortality  has 
fallen  to  nearly  one-half — i.e.,  from  8*4  to  4'3.  On  the  second  day  the  mortality  is  now  only  12-6 
per  cent.,  on  the  third  day  18"2,  whilst  of  the  cases  brought  under  treatment  later  than  the  sixth 
day  the  mortality  ranges  from  20-7  to  24:"6  — a  notable  diminution  as  compared  with  the  cases  in 
the  preceding  table.  Here,  again,  it  will  be  noticed  that  the  highest  mortality — ■i6"05  per  cent. — 
occurs  in  cases  in  children  between  one  and  two  years  of  age,  whilst  the  lowest — !•! — occurs  in 
patients  over  20  years  of  age.  It  will  be  noticed  that  these  figures  do  not  quite  coincide  with 
those  published  in  the  Eeport  drawn  up  by  the  Medical  Superintendents  of  the  various  hospitals 
under  the  Board.  This  can  be  accounted  for  in  part  on  the  supposition  that  certain  cases 
were  not  submitted  for  examination,  but  it  is  also  accounted  for  partly  by  the  fact  that  here  are 
included  all  cases,  whether  from  the  Convalescent  Hosj)itals  or  from  Scarlet  Fever  Hospitals;  whilst 
some  slight  diiference  may  be  accounted  for  by  the  fact  that  I  have  not  taken  the  calculated 
number  of  patients,  but  the  actual  cases  that  have  come  directly  under  observation.  Theo, 
too,  I  have  necessarily  taken  the  bacteriological  diagnosis  as  our  main  indication,  in  order  that 
the  bacteriological  and  clinical  (hospital)  statistics  might  be  compared. 

Summary.  In  the  Summary  of  the  whole  of  the  cases  examined  during  1895  and  1896  in  which 

diphtheria  bacilli  were  found,  we  find  that  there  were  8,937  cases,  with  a  mortality  of  1,755, 
giving  a  percentage  death-rate  of  19'6,  ranging  between  47*5  in  children  between  one 
and  two  years  of  age  and  1"9  in  patients  over  20  years  of  age.  The  numbers  of  attacks 
at  these  two  ages  are  almost  equal — 469  and  451.  It  is  noteworthy  that  in  the  patients 
attacked  between  the  ages  of  one  and  two  coming  under  treatment  up  to  the  thii'd  day,  the  death- 
rate,  though  slightly  less  than  amongst  those  treated  at  a  later  date,  is  not  so  low  as  we  should 
have  anticipated,  whilst  of  those  over  20  years  of  age  only  one  died  amongst  the  patients  treated 
within  this  pei'iod.  When  antitoxin  was  given  in  this  latter  class  of  patients,  as  will  be  seen  from 
Table  XXIT.  (Summary),  every  case  that  died  came  under  treatment  on  the  fourth  day  or  later. 
From  Table  XXI.  (Summary)  also  it  will  be  seen  that  of  cases  that  came  under  treatment  on  the 
first  day — 756  in  all — only  47,  or  6*2  percent.,  died.  Of  cases  that  came  under  treatment  on  the 
second  day  the  percentage  mortality  was  13*7 ;  this,  of  course,  includes  all  the  mild  cases  in  which 
it  was  not  thought  necessary  to  give  antitoxin. 

an°tuoxm casts  Comiug  uow  to  the  casos  injected  with  antitoxin  in  these  various  years,  the  figures  for  1894 

(Table  XXII.)  are  given  simply  to  complete  statistics  for  future  reference.  In  1895  and  1896  these 
same  cases  in  which  diphtheria  bacilli  were  found,  and  which  were  treated  with  antitoxin,  are 
given.  The  figures  at  the  head  of  the  columns  indicate  the  day  of  the  disease,  whilst  the  "  ?  " 
heading  mark  indicates  that  we  were  able  to  obtain  no  information  on  this  point.  The  number 
of  cases  injected  in  1895  was  2,068,  with  573  deaths,  giving  a  mortality  of  27*7  per  cent.  In 
1896  there  were  3,341  cases  injected,  with  744  deaths — mortality,  22*2  per  cent.  Amongst  the 
cases  injected  on  the  first  day  there  was  a  death-rate  of  11*6  per  cent,  in  1895  ;  in  1896  the  death- 
rate  had  fallen  to  4*4  per  cent.  On  the  second  day  15*2  in  1895,  and  13*7  in  1896.  On  the  third 
day  in  1895  the  death-rate  is  considerably  higher,  reaching  29*07  per  cent.  ;  in  1896  it  also  rises, 
though  not  to  the  same  extent,  being  then  21*5  per  cent.  In  cases  in  which  antitoxin  was  first 
injected  at  a  later  period  than  this,  except  amongst  those  in  which  there  was  a  doubt  as  to  the 
history,  the  death-rate  never  fell  below  30  per  cent,  in  1895,  but  in  1896  (except  in  cases  in  which 
there  was  no  history)  it  never  reached  30  per  cent.  Of  the  cases  in  which  the  onset  occurred  in  the 
hospital,  12*6  per  cent,  died  in  1895,  and  12*3  in  1896.  It  is  evident,  then,  from  these  figures  that, 
taking  the  cases  under  exactly  the  same  conditions,  there  was  a  considerable  fall  in  the  percentage 
mortality  in  1896  ;  whilst,  taking  the  figures  for  previous  years,  we  find  that  even  these  figures — 
which,  of  course,  include  only  the  most  severe  cases  of  diphtheria,  that  is,  those  that  bacteriologically 
were  undoubtedly  cases  of  diphtheria,  and  in  which  from  the  clinical  point  of  view  it  was  necessary 
to  inject  antitoxin — are  considerably  lower  than  the  figures  including  the  whole  of  the  cases  in 
former  years.  For  instance,  we  may  compare  this  death-rate  with  those  of  1893  and  1894,  in  which 
the  death-rates  were  30*3  and  29'6  ;  in  1895  the  death-rate,  amongst  even  the  severe  cases  alone, 
had  fallen  to  27*7,  and  in  1896  to  22*2;  whilst,  as  we  shall  see  afterwards,  including  all  cases  of 
diphtheria — that  is,  those  which  were  not  supposed  to  be  sufficiently  severe  to  render  the  exhibition 
of  antitoxin  necessary — the  fall  in  the  percentage  mortality  becomes  still  more  marked. 

-Summary.  Comiug  uow  to  the  Summary  of  the  cases  in  which  diphtheria  bacilli  were  found  and  which 

were  treated  with  antitoxin — a  summary  in  which,  for  the  sake  of  argument  and  statistics,  may  be 
included  most  of  the  severe  cases  beyond  those  actually  moribund  or  past  all  hope  of  treatment 
when  they  arrived  in  the  hospital — we  find  that  the  mortality  of  cases  coming  under  treat- 
ment on  the  first  day  is  only  6*5  per  cent.,  on  the  second  day  14*3  per  cent.,  whilst  the  total 
mortality  per  cent,  of  all  tho.'-^e  cases  injected  with  antitoxin  rises  to  only  24'2  per  cent.,  a  figure 
which  compares  very  favourably  indeed  with  the  death-rate  amongst  all  cases,  both  mild  and 
severe,  recorded  in  1894,  where  the  deaths  amongst  3,042  cases  were  902— a  mortality  of  29-6 
per  cent.,  up  to  that  time  the  lowest  ever  recorded  in  the  hospitals  under  the  Board.  On 
comparing  the  death-rates  amongst  children  under  five  years  of  age,  we  find  that  the  improvement 
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is  quite  as  distinctly  marked.  In  all  cases  of  diphtheria  in  this  class,  treated  with  and  without 
antitoxin,  the  death-rate  has  fallen  to  29-7  per  cent.,  or  1,076  deaths  in  3,616  cases,  as  against 
1,171  cases  with  556  deaths,  or  47-4  per  cent. 

Table  XXII.  Percentage  Mortality  at  different  ages  of  cases  in  which  Diphtheria  bacilli  were 

found  and  in  which  Antitoxic  Serum  was  injected.  (In  the  first  line  is  given  the  day  on 
which  antitoxic  serum  was  injected,  reckoning  from  the  appearance  of  the  initial  symptoms 
as  reported  by  the  Ambulance  Nurse.) 


1894. 


Day  o£ 
Disease. 
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4 
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and 
upwards. 

Onset  in 
Hospital. 

Total. 

Jlortality 
per  Cent. 

Ages. 
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S 
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1 
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d 

a 

o 

H 

(U 

o 

o 

O 

■§ 

o 

a 

o 

.a 

<D 

Q 

0 

ca 

V 

a 

Under  1  ... 

1  to  2  ... 

2  „   3  ... 

3  „   4  ... 

4  „   5  ... 

5  „  10  ... 
10  „  15  ... 
15  ,^20  ... 
20  &  upwards 

1 
1 

i 

1 
1 

2 

1 
1 
1 
1 

1 
1 

1 

1 

1 
1 

i 

2 
1 

1 
1 
1 

1 
I 

3 
4 
3 
4 
6 
3 

1 

"1 
1 

0-0 
0-0 

26-0 
0-0 
0-0 

16-6 
0-0 
0-0 
0-0 

Total  ... 

3 

4 

4 

3 

1 

3 

6 

2 

24 

2 

Mortality 
per  cent. 

! 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

.  0-0 

33-3 

■■■|  1 

8-3 

1895. 

Under  1  ... 

1  to  2  ... 

2  „   3  ... 

3  „   4  ... 

4  ,,   5  ... 

5  „  10  ... 
10  „  15  ... 
15  „  20  ... 
20  &  upwards 

6 
5 
21 
16 
48 
19 
3 
3 

"i 

3 
3 
3 
1 

10 
33 
29 
36 
43 
115 
37 
5 
6 

4 
13 
4 
3 
6 
14 
3 
1 

7 
27 
34 
56 
52 
136 
34 
10 
12 

4 
16 
14 
18 
20 
31 
3 
1 

5 
24 
33 
46 
56 
139 
51 
10 
15 

2 
17 
14 
16 
24 
34 
5 
1 
1 

2 
17 
24 
34 
33 
121 
23 
2 
4 

5 
9 
18 
13 
29 
6 
1 
1 

5 
17 
15 
35 
24 
79 
19 
3 
3 

4 
7 
4 

13 
9 

27 
4 

2 
8 
6 

16 
12 
43 
8 
3 
3 

1 

6 
1 
4 
7 

15 

3 

1 

4 
20 
20 
23 
36 
63 
12 
6 
2 

3 
12 

9 
11 
10 
19 

3 

2 

6 
9 
11 
12 
21 
4 

1 
4 

1 

2 

5 
6 
13 
14 
28 
7 
2 
2 

3 
3 
3 
6 
7 
2 
1 

35 
163 
181 
291 
297 
793 
214 
44 
60 

18 
84 
62 
90 
98 
181 
30 
7 
3 

51-4 
51-5 
34  2 
30-9 
32-9 
22  8 

14-  01 

15-  9 
6-0 

Total 

120 

14 

314 

48 

368 

107 

379 

114 

260 

82 

200 

68 

101 

38 

186 

69 

63 

8 

77 

25 

2068 

573 

Mortality 
per  cent. 

} 

11-6 

15-2 

29-07 

30-07 

31-5 

34-0 

37-6 

37-09 

12-6 

32-4 

27-7 

1896. 

Under  1  ... 

1  to  2  ... 

2  ,,   3  ... 

3  4  ... 

4  ,,   5  ... 

5  .,  10  ... 
10  „  15  ... 
15  „  20  ... 
20  &  upwards 

4 
3 
7 
35 
26 
1G2 
47 
7 
3 

2 
2 
2 

6 
1 

6 
33 
54 
58 
59 
164 
28 
7 
G 

2 
14 
12 

4 
10 
15 

10 
37 
54 
94 
79 
227 
52 
8 
20 

5 
14 
16 
18 
20 
50 

2 

6 
40 
54 
78 
90 
261 
50 
5 
17 

2 
20 
24 
24 
25 
56 
11 
1 
1 

11 

22 
49 
59 
79 
182 
44 
5 
13 

4 
7 
12 
18 
32 
49 
8 
2 

4 
16 
29 
63 
48 
124 
27 
8 
11 

1 
9 
11 
22 
10 
26 
3 
1 
1 

4 
9 
17 
24 
28 
84 
20 
4 
3 

2 
4 
4 
6 
11 
27 
2 
1 

7 
16 
28 
50 
66 
126 
26 
1 
5 

2 
9 
9 
16 
12 
34 
5 

i 

3 
9 
11 
27 
23 
54 
8 
1 
2 

1 
4 
1 
4 
4 
2 

1 

3 
2 

4 
4 
6 
1 

"2 
1 
2 

1 

55 
188 
305 
482 
492 
1390 
303 
46 
80 

19 
86 
92 
116 
124 
266 
34 
5 
3 

34-5 
46-2 
30-1 

24-  06 

25-  2 
19-1 
11-2 
10-8 

3-7 

Total 

294 

13 

415 

57 

581 

125 

601 

163 

464 

132 

320 

84 

193 

67 

315 

88 

138 

17 

20 

8 

3341 

744 

Mortality 
jier  cent. 

\ 

4-4 

13-7 

21-5 

27-1 

28-4 

2G-2 

29-5 

27-9 

12-3 

40-0 

22-2 

Summary. 


Under  1  ... 

1  to  2  ... 

2  „   3  ... 

3  „   4  ... 

4  „   5  ... 

5  „  10  ... 
10     15  ... 
15  ,,  20  ... 
20  &  upwards 

4 
9 
12 
56 
41 
210 
66 
10 
6 

0 
6 
2 
5 
3 
9 
2 

0 
0 

16 
66 
83 
94 
103 
280 
65 
12 
13 

6 
27 
16 
7 
16 
29 
3 
1 
0 

17 
64 
89 
151 
131 
365 
86 
18 
32 

9 
30 
30 
36 
40 
81 
5 
1 
0 

11 
64 
88 
125 
147 
401 
101 
15 
32 

4 
37 
38 
40 
49 
89 
16 
2 
2 

13 
39 
74 
94 
112 
303 
68 
7 
17 

4 
12 
21 
36 
46 
78 
14 
3 
1 

9 
33 
44 
88 
72 
204 
46 
11 
14 

5 
16 
16 
85 
19 
53 
7 
1 
1 

6 
18 
23 
40 
41 
127 
29 
7 
6 

3 
10 

5 
10 
18 
42 
5 
1 
1 

11 

36 
48 
73 
92 
189 
38 
7 
7 

5 
21 
18 
27 
22 
53 
8 
2 
1 

3 
17 
21 
38 
36 
76 
13 
1 
2 

1 
6 
6 
5 
4 
6 
1 
0 
0 

0 
8 
8 
17 
18 
34 
8 
2 

2 

0 
6 
4 
5 
6 
9 
3 
1 
0 

90 
354 
490 
776 
793 
2189 
520 

90 
131 

37 
169 
155 
206 
222 
448 
64 
12 
6 

41-1  \ 
47-7  / 
31-G  V31-62 

26-  5  i 

27-  9  ' 
20-4 

12-  3 

13-  3 
4-6 

Total  ... 

414 

27 

732 

105 

953 

232 

984 

277 

727 

214 

521 

152 

297 

95 

501 

157 

207 

27 

97 

33 

5433 

1319 

Mortality 
per  cent. 

I 

6-5 

14-3 

24-3 

28-1 

29-4 

29-1 

31-9 

31-3 

13-04 

34-02 

24-2 

36 


Summary 
(continued). 


Coming  now  to  the  corresponding  figure?  in  Table  XXII.  (Summary),  we  find  that  we  have 
2,503  cases  under  five  years  of  age  in  which  diphtheria  bacilli  were  found,  and  of  these  789 — or 
31'52  per  cent. — died;  so  that  at  the  most  fatal  period,  and  taking  the  really  severe  cases  into 
account,  we  have  an  actual  fall  from  47'4  per  cent,  to  31*52  per  cent.,  whilst,  as  we  have  seen, 
including  those  cases  which  were  probably  not  looked  upon  as  being  very  severe,  but  which  were 
nevertheless  cases  of  real  diphtheria,  the  figure  had  dropped  to  29'7  per  cent. 


Table  XXIII. — Percentage  jNIortality  at  different  ages  of  cases  in  which  Diphtheria  bacilli  were 
found  but  in  which  no  Antitoxic  Serum  was  injected. 


Cases  not 
injected  with 
antitoxic 
seram. 


1894, 

1895. 

i  1896. 

Ages. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Cases. 

Deatlis. 

Mortality 
per  Cent. 

I  Cases. 

Deaths. 

Mortality 
per  Cent. 

Under  1   

1  to  2  

2  ,,  3  

3  „  4  

4  „  5  

6  „  10  

10  „  15   

]5  „  20   

20  and  upwards  ... 

1 
1 
5 
3 
5 
3 
3 

i 

0-0 

00  - 
0-0  1 
20-0 
0-0  ; 
0-0  1 
0-0  i 
0-0  I 
0-0  j 

19 
61 
142 
179 
188 
653 
268 
101 
145 

4 
28 
48 
48 
30 
75 
11 
4 
3 

21-05 

45-9 

33-8 

26-8 

15-9  • 

11-4 
4-1 
3-9 
2-06 

19 
53 
110 
153 
179 
638 
299 
101 
175 

9 
26 
34 
30 
29 
49 
6 
1 

47-3 

49-05 

30-9 

19-6 

16-2 

7-0 

2-006 

0-9 

0-0 

Total  

21 

1 

4-7 

1,756 

251 

14-2 

1,727 

184 

10-G 

A  certain  proportion  of  the  cases  in  which  diphtheria  bacilli  were  found  were  not  treated 
with  antitoxin  (Table  XXIII.).  It  will  be  noticed  that  the  majority  of  these  occurred  in  older 
patients,  and  that  the  death-rate  amongst  them  was  comparatively  low.  One  would  expect  to 
find,  however,  if  the  disease  was  so  mild  in  these  cases,  that  the  death-rate  should  be  very  much 
lower  at  all  ages;  but  this  is  not  the  case:  we  find,  indeed,  that  the  highest  mortality  attained 
occurred  in  patients  between  one  and  two  years  of  age — 45.9  per  cent,  in  1895,  and  49*05  per  cent. 
High  moi taiity.  in  1896 — SO  that  here  we  have  cases  which  raise  the  average  mortality  considerably.  Amongst 
these  cases — 1,756  in  number  in  1895 — there  was  a  mortality  of  14-2  per  cent.,  and  in  1,727  cases 
in  1896  a  percentage  mortality  of  10*6.  It  is  evident,  therefore,  that  in  1896,  at  the  later  ages, 
only  very  mild  cases  of  diphtheria  have  been  left  untreated  by  antitoxin,  and  it  is  probable  that 
a  certain  number  of  them,  at  any  rate,  had  practically  recovered  before  they  were  admitted  to 
hospital.  This,  of  course,  is  never  the  case  with  very  young  children,  of  which  it  is  probable  that 
a  number  were  moribund  on  admission  to  hospital,  when  it  was,  therefore,  too  late  to  obtain  any 
good  results  from  injection. 

We  may  here  give  in  tabular  form  (Table  XXIV.)  the  admissions  and  case  mortality  of 
diphtheria  from  1888  to  1898,  with  the  calculated  number  of  admissions  and  deaths  and  the 
percentage  case  mortality,  taken  from  the  Eeports  of  the  Medical  Superintendents,  and  compare 
these  figures  with  the  data  collected  in  these  tables.  The  figures  are  not  exactly  comparable,  and 
the  comparable  figures  will  probably  be  given  elsewhere,  but  the  comparison  is  sufiiciently  close  to 
afford  an  indication  of  the  marked  improvement  that  has  taken  place  during  the  years  1895 
to  1898. 


Table  XXIV. — Metropolitan  Asylums  Board  :  Admissions  and  Case  Mortality — Diphtheria — 

1888  to  1898. 


Year. 

No.  of 
Ad- 
missions. 

No.  of 
Deaths. 

Percent- 
age Case 
Mortality. 

Year. 

No.  of 
Ad- 
missions. 

No.  of 
Deaths. 

Percent, 
age  Case 
Mortality. 

Pre- Antitoxin  year 

..  1888 

99 

46 

46-4 

A  few  cases  injected  . 

.  1894 

3,04-2 

902 

29-6 

J  > 

..  1889 

722 

275 

38-08 

Antitoxin  year  ... 

.  1895 

3,82t 

824 

21-5 

..  1890 

942 

316 

33-5 

.  1896 

5,068 

928 

18-3 

J  J 

..  1891 

1,312 

397 

30-2 

.  1897 

5,673 

987 

17-7 

) ) 

..  1892 

2,009 

583 

29-0 

.  1898 

6,566 

991 

13-1 

..  1893 

2,848 

865  - 

30-3 

Marked  fall  in  (The  figures  for  1895  to  1898  do  not  include  a  certain  number  of  cases  which  were  clinically 

moHaiiiy.'^  diphtheria,  although  no  diphtheria  bacilli  were  found.)  Dividing  these  figures  into  two  sets,  we 
find  that  from  1888  to  1894 — i.e.,  in  the  pre-antitoxin  and  early  antitoxin  period — we  have  10,765 
cases,  with  3,384  deaths,  giving  a  case  mortality  of  31-43  per  cent.;  whilst  in  the  antitoxin  period 
we  have  in  the  two  years  1895  and  1896  8,892  cases  in  which  diphtheria  bacilli  were  undoubtedly 
present,  with  1,752  deaths,  this  giving  a  mortality  of  19-7  percent.,  or  a  gross  fall  of  11-7  per  cent. ; 
whilst  between  the  two  extremes,  leaving  1888  out  of  account  as  dealing  with  too  small  a  number 
of  cases  for  statistical  purposes,  we  have  a  fall  in  the  percentage  mortality  from  38-0  to  18-3 — a 
fall  to  less  than  one-half  in  a  period  of  seven  years.  If  the  notified  cases  are  taken  as 
the  basis  of  comparison  the  result  is  still  more  startling.  The  figures  for  the  years  1897  and 
1898  have  here  been  added  ;  with  these  still  more  satisfactory  results  are  brought  out.  In  the 
four  years  1895  to  1898,  21,131  cases  of  diphtheria  were  treated,  with  3,730  deaths,  or  a  mortality 
of  17-65  per  cent. — a  fall  of  nearly  45  per  cent. 
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We  now  pass  to  a  consideration  of  the  parts  affected  in  cases  in  which  diphtheria  bacilli  f^'^g^ygn 
were  found.  From  the  figures  collected  in  Table  XXV.  may  be  gathered  the  relative  importance 
of  the  presence  of  faucial,  faucio-nasal,  faucio-laryngeal,  faucio-naso-laryngeal,  and  laryngeal 
membranes.  The  1894  figures  are  again  included  simply  for  the  purpose  of  completing  the 
statistics.  In  1895  the  figures  are  sufficiently  large  to  enable  one  to  see  at  a  glance,  first, 
the  proportion  of  laryngeal  cases  to  faucial ;  secondly,  how  the  age  of  the  case  influences  the 
distribution  of  the  membrane ;  and,  thirdly,  the  effect  of  this  on  the  mortality.  It  will  be  noticed, 
for  example,  that  from  1  to  5  years  of  age  the  proportion  of  laryngeal  cases  is  comparatively 
high ;  at  these  ages,  too,  the  death-rate  is  high  as  regards  both  the  faucial  and  the  laryngeal 
attacks,  but  the  percentage  mortality  in  the  laryngeal  cases  affected  is  much  higher  than  in  those 
in  which  the  pharynx  only  is  affected;  when  the  nose  is  affected  along  with  the  larynx  and 
pharynx,  the  death-rate  becomes  very  high  indeed.  The  figures  in  these  tables,  however,  speak 
for  themselves.  Where  the  fauces  alone  are  affected  we  have  a  death-rate  of  12-1  per  cent.,  where 
the  fauces  and  nares  are  afi'ected  39-o  per  cent.,  the  fauces  and  larynx  37-3  per  cent.;  whilst  when 
the  fauces,  larynx,  and  nares  are  all  affected  the  death-rate  rises  to  62-2  per  cent.,  falling  again 
when  the  larynx  only  is  affected  to  30*7  per  cent.  It  is  evident,  therefore,  that  the  extent  and 
position  of  the  membrane  play  a  very  important  -part  in  determining  the  severity  of  the  disease,  this 
being  due  in  all  probability  to  the  amount  of  toxin  producing  and  the  nature  and  extent  of  the 
absorbing  area.    It  may,  however,  also  be  an  indication  of  the  special  susceptibility  of  the  patient. 


Table  XXV. — Table  showing  the  site  of  the  affection  in  cases  in  which  Diptheria  bacilli  were 
found.  The  total  Deaths  and  percentage  Mortality  amongst  these  sets  of  cases  at  different 
ages  are  also  shown. 

1894. 


Gases. 


to 


Under  1 
2 
3 
4 
5 
10 
15 
20 


1 
2 
3 
4 
5 
10 
15 


20  and  upwards 


Total  ... 


Mortality  per  cent. 


27 


'5  "3 


c3  p 


45 


Total. 


35 


10 


Deaths. 


3  £?-a 

c3  cS  c 


3-7    0-0  16-6  33-3    O'O  6-6 


Total. 


MORTALITV 

PER  Cent. 


2-8 


Faucial. 

Laryngt 

0-0 

0-0 

0-0 

0-0 

0-0 

33-3 

16-6 

0-0 

0-0 

0-0 

0-0 

100-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

20-0 


1895. 


Under  1 

24 

23 

4 

2 

1 

54 

47 

7 

9 

9 

3 

1 

22 

18 

4 

38-2 

57-1 

1  to  2   

85 

71 

38 

19 

11 

224 

156 

68 

24 

43 

25 

14 

6 

112 

67 

45 

42-9 

66-1 

2  ,,  3   

1G3 

94 

43 

17 

6 

323 

257 

66 

29 

44 

22 

13 

2 

110 

73 

37 

28-4 

56-06 

3  4   

257 

136 

46 

19 

12 

470 

393 

77 

57 

52 

15 

11 

3 

138 

109 

29 

27-7 

37-6 

4  „  5   

273 

127 

55 

22 

8 

485 

400 

85 

38 

60 

14 

14 

2 

128 

98 

30 

24-5 

35-2 

5  „  10   

1029 

300 

83 

22 

12 

1446 

1329 

117 

120 

101 

22 

10 

3 

256 

221 

35 

16-6 

29-9 

10  „  15   

407 

65 

3 

5 

2 

482 

472 

10 

22 

16 

3 

41 

3S 

3 

8-05 

30-0 

15  ,,  20   

138 

6 

1 

145 

144 

1 

9 

1 

1 

11 

10 

1 

6-9 

100-0 

20  and  upwards  .. 

185 

10 

195 

195 

3 

3 

6 

6 

3-07 

0-0 

Total   

2561 

832 

273 

106 

52 

3824 

3393 

431 

311 

329 

102 

66 

16 

824 

640 

184 

18-8 

42-6 

Mortality  per  cent. 

12-1 

39-5 

37-3 

62-2 

30-7 

21-5 

1896. 


Under  1   

40 

27 

4 

3 

74 

67 

7 

9 

13 

4 

2 

28 

22 

6 

32-8 

85-7 

1  to  2   

85 

89 

36 

22 

9 

241 

174 

67 

28 

46 

13 

16 

8 

111 

74 

37 

42-5 

55-2 

2  „  3   

217 

116 

59 

15 

8 

415 

333 

82 

49 

45 

23 

6 

3 

126 

94 

32 

28-2 

39-02 

3  „  4  

366 

168 

71 

17 

13 

635 

534 

101 

66 

56 

11 

7 

6 

146 

122 

24 

22-8 

23-7 

4  5   

425 

162 

61 

16 

7 

671 

587 

84 

54 

70 

20 

8 

1 

153 

124 

29 

21-1 

34-5 

5  „  10   

1451 

430 

106 

30 

11 

2028 

1881 

147 

135 

142 

21 

15 

2 

315 

277 

38 

14-7 

25-8 

10  ,,  15   

506 

87 

8 

1 

602 

593 

9 

22 

16 

2 

40 

38 

2 

6-4 

22-2 

15  ,,  20   

133 

14 

147 

147 

1 

5 

6 

6 

4-08 

0-0 

20  and  upwards  ... 

239 

16 

255 

255 

3 

3 

3 

1-1 

0-0 

Total   

3462 

1109 

345 

103 

49 

5068 

4671 

497 

367 

393 

94 

54 

20 

928 

760 

168 

16-6 

33-8 

Mortality  per  cent. 

10-6 

35-4 

27-2 

52-4 

40-8 

18-3 
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Site  of  affection.  Comiiig  now  to  1896,  it  will  be  observed  that  we  have  practically  the  same  sets  of  figures 

throughout,  if  we  look  at  them  from  the  purely  relative  point  of  view,  but  that,  absolutely,  the 
figures  indicate  a  very  great  improvement.  Thus  we  have  in  the  mortality  per  cent,  of  the 
faucial  cases  16*6  against  18-8,  and  of  the  laryngeal  cases  33-8  against  42-6,  in  1895.  The 
deaths  amongst  the  purely  faucial  cases  have  fallen  from  12'1  to  10-6  per  cent.,  and  all  the 
other  figures  have  fallen,  with  the  exception  of  the  laryngeal,  in  which  there  is  a  rise  on  a  small 
number  of  cases  from  30*7  to  40-8 ;  although,  as  already  seen  in  previous  tables,  the  total  case 
mortality  has  fallen  from  21-5  to  18'3  per  cent. 

Table  XXVI. — Showing  the  site  of  the  affection  in  cases  in  which  Diphtheria  bacilli  were  found 
and  Antitoxic  Serum  was  injected.  The  total  Deaths  and  percentage  Mortality  amongst 
these  sets  of  cases  at  different  ages  are  also  shown. 


1894. 


Ages. 

Cases. 

Total. 

Deaths. 

ToTAi  Mortality 
,|  percent. 

Faucial. 

Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Faucial, 
Laryngeal, 
and  Nasal.  | 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

1  Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Laryngeal. 

Total. 

■3 
'S 

3 

C3 

Laryngeal. 

■3 
'5 

1 

Laryngeal. 

Under  1  ... 

1  to  2   

2  „  3   

3  „  4   

4  „  5   

B  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards  ... 

2 
1 
3 
1 
8 
3 

i 

i 

2 

2 

2 
1 

1 

i 

4 
3 
4 
6 
3 

i 

2 
1 
3 
2 
5 
3 

i 

1 

3 

"2 
1 

i 

... 

1 

'  i 

i 
i 

OOOOOOOOO 

666666666 

0-0 
00 

33-3 
0-0 
0-0 

100-0 
0-0 
0-0 
0-0 

Total  

14 

3 

5 

1 

1 

24 

17 

7 

1 

1 

2 

2 

0-0 

28-5 

Mortality  per  cent. 

0-0 

0-0 

20-0 

100-0 

0-0 

8-3 

1895. 


Under  1   

13 

17 

2 

2 

1 

35 

30 

5 

6 

9 

2 

1 

18 

15 

3 

.50-0 

60-0 

1  to  2   

56 

54 

27 

18 

8 

163 

110 

53 

17 

32 

17 

13 

5 

84 

49 

35 

44-5 

66-03 

2  „  3   

82 

57 

26 

12 

4 

181 

139 

42 

17 

25 

10 

9 

1 

62 

42 

20 

30-2 

47-6 

3  ,,  4   

137 

95 

35 

15 

9 

291 

232 

59 

28 

39 

13 

7 

3 

90 

67 

23 

28-8 

38-9 

4  „  5   

137 

95 

44 

15 

6 

297 

232 

65 

28 

48 

11 

9 

2 

98 

76 

22 

32-7 

33-8 

5  ,,  10   

499 

216 

53 

17 

8 

793 

715 

78 

86 

74 

14 

5 

2 

181 

160 

21 

22-3 

26-9 

10  ,,  15   

163 

46 

1 

4 

214 

209 

5 

13 

14 

3 

30 

27 

3 

12-9 

60-0 

15  „  20   

39 

4 

1 

44 

43 

1 

5 

1 

"i 

7 

6 

1 

13-9 

100-0 

20  and  upwards  ... 

45 

5 

50 

50 

1 

2 

3 

3 

6-0 

0-0 

Total  

1171 

589 

189 

83 

36 

2068 

1760 

308 

201 

244 

68 

47 

13 

573 

445 

128 

25-2 

41-5 

Mortality  per  cent. 

17-1 

41-4 

35-9 

56-6 

36-1 

27-7 

1896. 

Under  1   

27 

22 

4 

2 

55 

49 

6 

4 

10 

4 

1 

19 

14 

5 

28-5 

83-3 

1  to  2   

55 

73 

33 

21 

6 

188 

128 

60 

18 

36 

11 

15 

"5 

85 

54 

31 

42-1 

51-6 

2  ,,  3   

145 

88 

52 

12 

8 

305 

233 

72 

32 

30 

23 

5 

2 

92 

62 

30 

26 -G 

41-6 

3  ,,  4   

252 

142 

67 

14 

7 

482 

394 

88 

52 

46 

10 

5 

3 

116 

98 

18 

24-8 

20-4 

4  „  5   

282 

131 

56 

16 

7 

492 

413 

79 

40 

57 

18 

8 

1 

124 

97 

27 

23-4 

34-1 

5  ,,  10   

1)00 

359 

97 

24 

10 

1390 

1259 

131 

103 

130 

20 

11 

2 

266 

233 

33 

18-5 

25-1 

10  ,,  15   

228 

66 

8 

1 

303 

294 

9 

16 

16 

2 

34 

32 

2 

10-8 

22-2 

15  ,,  20   

38 

8 

46 

46 

5 

5 

5 

10-8 

0-0 

20  and  upwards  ... 

70 

10 

80 

80 

3 

3 

3 

3-7 

0-0 

Total  

1997 

899 

317 

89 

39 

3341 

2896 

445 

268 

330 

88 

45 

13 

744 

598 

146 

20-6 

32-8 

Mortality  per  cent. 

13-4 

36-7 

27-7 

50-5 

33-3 

22-2 

Antitoxin  111  Table  XXVI.  are  given  similar  figures  for  the  three  years  in  the  cases  in  which  antitoxin 

cases.  ^-as  injected.    It  is  interesting  to  note  in  dealing  with  the  tables  for  1895  and  1896  that  the 

distribution  of  the  death-rate  is  now  much  more  equal,  the  faucio-naso-laryngeal  deaths  falling  in 
1895  from  62-2  to  56*6,  and  in  1896  from  52-4  to  50-5 ;  it  is  evident,  therefore,  that  there  must  be 
a  somewhat  higher  death-rate  amongst  the  similar  cases  not  injected  with  antitoxin.  The  only 
columns  in  which  there  is  a  rise  are  in  those  in  which,  if  antitoxin  were  left  out  of  account,  there 
ought  to  be  a  slight  fall,  as  they  are  amongst  the  simpler  cases  where  the  membrane  is  less  extensive. 
In  consequence  of  a  rise  in  this  group  the  total  death-rate  of  the  injected  cases  is  higher  than  that 
over  the  whole  of  the  cases.    This,  of  course,  would  be  expected,  as  most  of  the  severe  cases  are 
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injected,  and  only  the  milder  cases  are  left  uninjected  with  antitoxin.  In  this  table,  again,  the 
mortality  amongst  infants  is  seen  to  be  always  much  higher  in  the  laryngeal  cases  than  amongst 
the  faucial  cases,  and  it  is  only  when  small  numbers  at  the  later  ages  come  to  be  dealt  with  that 
there  is  an  apparent  departure  from  this  rule.  The  number  of  laryngeal  cases  in  the  later  years 
is,  however,  so  small  that  these  figures  may  be  left  out  of  account,  especially  as  regards  the 
effect  on  the  general  statistics. 

Table  XXVII. — Table  showing  site  of  the  affection  in  cases  in  which  Diphtheria  bacilli  were  found 
but  in  which  no  Antitoxic  Serum  was  injected.  The  total  Deaths  and  percentage  MortaUty 
amongst  these  sets  of  cases  at  different  ages  are  also  shown. 


1894. 


Ages. 

Oases. 

Total. 

Deaths. 

Total. 

1  Mortality 
PER  Cent. 

Faucial. 

Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Faucial, 
Laryngeal, 
and  Nasal.  1 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Faucial, 
Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

"3 

bri 
c 

3 

Faucial. 

Laryngeal. 

Under  1   

1  to  2   

2  ,,  3   

3  „  4   

4  „  5   

5  ,,  10   

10  ,,  15   

15  „  20   

20  and  upwards  ... 

3 
1 
4 
2 
3 

1 
1 

i 
1 
1 

"i 

"i 
1 

1 
1 

5 
3 
6 
3 
8 

1 
1 

3 
2 
5 
3 
3 

2 
1 

i 

1 

0-0 
0-0 
0-0 
33-3 
0-0 
0-0 
0-0 
O'O 
O'O 

ooooooooo 
ooooooooo 

Total  

13 

5 

1 

2 

21 

18 

3 

1 

7-6 

1 

1 

5'5 

0-0 

MortaUty  per  cent. 

O'O 

0-0 

0-0 

0-0 

4-7 

1895. 


Under  1 

11 

6 

2 

19 

17 

2 

3 

1 

4 

3 

1 

17-6 

50-0 

1  to  2   

29 

17 

11 

1 

3 

61 

46 

15 

7 

11 

8 

1 

1 

28 

18 

10 

39'1 

66-6 

2  ,,  3   

81 

37 

17 

5 

2 

142 

118 

24 

12 

19 

12 

4 

1 

48 

31 

17 

26'2 

70-8 

3  4   

120 

41 

11 

4 

3 

179 

161 

18 

29 

13 

2 

4 

48 

42 

6 

26-08 

33-3 

4  5   

136 

32 

11 

7 

2 

188 

168 

20 

10 

12 

3 

5 

30 

22 

8 

13-09 

40-0 

5  ,,  10   

530 

84 

30 

5 

4 

653 

614 

33 

34 

27 

8 

5 

i 

75 

61 

14 

9-9 

35-8 

10  ,,  15   

244 

19 

2 

1 

2 

268 

263 

5 

9 

2 

11 

11 

4-1 

0-0 

15  ,,  20   

99 

2 

101 

101 

4 

4 

4 

3-9 

0-0 

20  and  upwards  ... 

140 

5 

145 

145 

2 

1 

3 

3 

2-06 

0-0 

Total  

1390 

243 

84 

23 

16 

1756 

1633 

123 

110 

85 

34 

19 

3 

251 

195 

56 

11-9 

45-5 

i 

AFortality  per  cent,  j  ... 

... 

7-9 

34-9 

40-4 

82 '6 

18-7 

14-2 

1896. 


Under  1   

1  to  2   

2  „  3   

3  „  4   

i  „  5   

5  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards    . . . 

13 
30 
72 
114 
143 
551 
278 
95 
169 

5 
16 
28 
26 
31 
71 
21 
6 
6 

3 
7 
4 
5 
9 

1 
1 
3 

3 

*  6 

3 
6 

"  i 

19 
53 
110 
153 
179 
638 
299 
101 
175 

18 
46 
100 
140 
174 
622 
299 
101 
175 

1 
7 
10 
13 
5 
16 

5 
10 
17 
14 
14 
32 
6 
1 

3 
10 
15 
10 
13 
12 

2 

i 

2 
1 

1 

1 
1 
2 

'  4 

3 
1 
3 

9 
26 
34 
30 
29 
49 
6 
1 

8 
20 
32 
24 
27 
44 
6 
1 

1 

6 
2 
6 

2 
5 

I44-4 
'43-4 
32-0 
17-1 
15-5 
7-07 
2-006 
0-9 
0-0 

100-0 
85-7 
20  0 
46-1 
40-0 
31-2 
0-0 
0-0 
0-0 

Total  ... 

1465 

210 

28 

14 

10 

1727 

1675 

52 

99 

es 

6 

9 

7 

184 

162 

22 

9-0 

42-3 

Mortality  per  cent. 

6-7 

30-0 

21-4 

64-2 

70-0 

10-6, 

Of  the  cases  in  which  diphtheria  bacilli  were  found  but  which  were  not  injected  with  cases  not 
antitoxin  (Table  XXVII.),  we  have  aheady  seen  that  there  was  a  mortaUty  in  1895  of  14-2  per  Intitoxil" 
cent.,  and  in  1896  of  10-6  per  cent.  It  would  appear,  therefore,  that  amongst  these  cases  there 
were  some  of  an  exceedingly  simple  character.  In  those,  however,  in  which  not  only  the  fauces 
but  also  the  larynx  and  the  nares  were  affected,  as  might  have  been  anticipated  from  the 
consideration  of  the  figures  in  the  previous  tables,  there  has  been  a  very  high  mortality — in  1895 
82-6  per  cent.,  and  in  1896  64-2  per  cent.  At  the  lower  ages,  too,  the  mortality  of  those  cases  in 
which  the  larynx  is  affected  is  still  maintained  at  a  very  high  figure.  From  the  very  high 
mortality  that  has  occurred  in  the  cases  that  were  not  injected  with  antitoxin,  it  must  be 
concluded  that  one  of  two  things  has  happened :  either  the  patients  have  been  so  ill  when  they 
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High  mortality  were  admitted  that  they  were  practically  moribund  before  the  physician  had  time  to  inject 
not  treated  with  antitoxin ;  or,  on  the  other  hand,  the  patients  gave  evidence  of  such  slight  diphtherial  affection 
antitoxin.        ^-^^^  Considered  unnecessary  to  inject  them  at  the  time,  whilst  afterwards  there  was  such  a 

rapid  or  marked  development  of  the  disease  that  the  patient  was  carried  off  exceedingly  quickly.* 
The  lower  figures  in  most  of  the  other  sets  of  cases,  especially  the  faucial,  were  so  numerous, 
however,  thait  the  total  was  pulled  down  to  the  figures  aliove  mentioned  in  the  two  years,  and  we 
may  assume  that  these  were  all  of  them  of  an  exceedingly  mild  type,  and  that  only  in  a  few 
in.stances  did  rapid  and  acute  symptoms,  sufficiently  grave  to  carr}"^  off  the  patient,  supervene. 


Table  XXVIII. — Showing  cases  of  Diphtheria  (at  different  ages)  in  which  Diphtheria  bacilli 
were  found  and  Antitoxic  Serum  injected.  These  cases  are  placed  under  two  headings  — 
Recoveries  and  Death.s — and  the  average  number  of  days  in  hospital  is  given  under  each 
heading. 

1894. 


Reco\'erif,s. 

Deaths. 

Ages. 

Number 
of  Cases. 

Number  of 
Days. 

Average. 

Ages. 

Number 
of  Cases, 

Number  of 
Da3'S. 

Average 

Under  1   

1  to  2   

2  ,,  3   

3  „  4   

4  „  5   

5  ,,  10   

10  ,,  15   

15  „  20   

20  and  upwards  

3 
3 
3 
4 
5 
3 

1 

426 
348 
326 
390 
528 
244 

"55 

u'i'-o 

116-0 
108-6 

97-5  : 
105-G 

81-3 

55-0 

Under  1   

1  to  2   

I     2  „  3   

3  „  4   

;   4  ,,  5   

5  „  10   

10  „  15   

15  „  20   

20  and  upwards  

1 
1 

138 
"99 

138-0 
99-0 

Total   

22 

2,317 

105-3 

Total   

2 

237 

118-5 

1895. 

Under  1   

1  to  2   

2  „  3   

3  „  4   

i  „  5   

5  „  10   

10  „  15   

15  „  20   

20  and  upwards  

17 
71) 
119 
201 
199 
612 
184 
37 
47 

897 
5,134 
8,790 
14,848 
15,197 
43,995 
12,124 
2,259 
2,216 

52-7 

64-  9 
73-8 
73-8 
76-3 
71-8 

65-  9 
61-05 
47-1 

Under  1   

1  to  2   

2  ,,  3   

3  „  4   

4  „  5   

5  ,,  10   

10  „  15   

15  „  20   

20  and  upwards  

18 
84 
62 
90 
-98 
181 
30 
7 
3 

219 
1,252 
1,137 
1,229 
1,123 
1,905 
422 
81 
12 

12-  1 
14-9 
18-3 

13-  6 
11-4 

10-  5 

14-  06 

11-  5 
4-0 

Total   

1,495 

105,460 

70-5 

Total   

573 

7,380 

12-8 

1896. 


Under  1   

36 

2,110 

58-6 

Under  1   

19 

180 

9-4 

1  to  2   

103 

6,643 

64-4 

1  to  2   

85 

1,268 

14-9 

2  ,,  3   

213 

14,675 

68-8 

2  ,,  3   

92 

1,312 

14-2 

3  ,,  4   

366 

28,359 

77-4 

3  „  4   

116 

1,446 

12-4 

4  ,,  5   

368 

28,352 

77-04 

4>.  5   

124 

1,491 

12-02 

5  ,,  10   

1,123 

82,910 

73-8 

6  „  10   

266 

3,271 

12-2 

10  ,,  15   

268 

17,980 

67-08 

10  „  15   

34 

497 

14-6 

15  ,,  20   

41 

2,516 

61-3 

15  „  20   

5 

80 

16-0 

20  and  upwards  

77 

4,006 

52-02 

20  and  upwards  

3 

20 

6-6 

Total   

2,595 

187,551 

72-2 

Total   

744 

9,565 

12-8 

pericKffii  In  order  to  determine  whether  (1)  the  patients  who  recovered  under  the  use  of  antitoxin 

hospital.  remained  in  hospital  a  longer  or  shorter  period,  and  (2)  whether  there  was  an  average  prolongation 
of  the  course  of  the  disease  even  in  those  who  died,  Table  XXVIII.  was  constructed.  The 
figures  for  1894  need  scarcely  be  considered.  In  1895  we  find  that  the  average  number  of  days 
in  hospital  of  those  who  recovered  under  the  antitoxin  treatment  was  70"5  per  patient,  and  of 
those  who  died  12*8;  we  may  assume  that  here  we  are  dealing  with  the  severe  cases.  In  1896 
the  average  number  of  days  was  72-2  per  patient,  whilst  the  average  time  between  admission  to 
hospital  and  death  in  those  patients  who  succumbed  to  the  disease  was  also  12-8  days.  Comparing 
this  table  with  Table  XXIX.,  in  which  are  given  the  cases  in  which  diphtheria  bacilli  were  found 
but  in  which  antitoxin  was  not  used,  we  find  that  the  duration  of  stay  in  the  hospital  of  the  milder 
cases  was  58*9  in  1895  and  59"1  in  1896,  whilst  of  the  cases  that  died  the  disease  ran  its  course  in 
an- average  of  14*4  days  in  1895  and  10-9  in  1896.  On  going  over  the  cases  represented  in  the 
second  part  of  this  table,  it  is  found  that  the  higher  figure  in  1895  appears  to  be  due  to  the  fact 
that  a  considerable  number  of  cases  which  were  admitted  as  of  a  mild  type,  or  were  admitted  for 
some  other  disease,  ran  into  the  severer  form  of  diphtheria  at  a  later  period ;  and  one  cannot  help 
wondering  whether,  had  antitoxin  been  given  early  in  a  certain  proportion  of  these  cases,  a  number 


*  This  is  strong  evidence  in  favour  of  the  injection  of  antitoxin  even  in  apparently  mild  cases  of  diphtheria.  It  is 
impossible  to  say  which  of  the  mild  cases  may  not  at  any  time  develop  a  more  grave  form  of"  the  disease. 
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of  them,  at  any  rate,  might  never  have  developed  the  severer  type  of  the  disease.  The  fall  of  the 
average  in  1896  appears  to  be  due  to  the  fact  that  in  this  year  a  much  larger  proportion  of  the 
mild  cases  of  diphtheria  were  injected,  whilst  the  admission  of  a  number  of  moribund  cases  (in 
which  it  was  thought  futile  to  inject  antitoxin)  was  comparatively  high.  The  figures  in  these 
tables,  however,  speak  for  themselves,  and  require  little  comment. 

Table  XXIX. — Showing  cases  of  Diphtheria  (at  different  ages)  in  which  Diphtheria  bacilli  were 
found  but  no  Antitoxic  Serum  was  injected.  These  cases  are  placed  under  two  headings 
— Kecoveries  and  Deaths — and  the  average  number  of  days  in  hospital  is  given  under  each 
heading. 


1894. 


Kecoveries. 

Deaths. 

Ages. 

Number  of 
Cases. 

Number  of 
Days. 

Average. 

Ages. 

Number  of 
Cases. 

Number  of 
Days. 

Average. 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4  „  5   

n  „  10   

10  15   

15  ,,  20   

20  and  upwards  

i 
1 

4 
3 
5 
3 
3 

194 

182 
489 
209 
587 
312 
324 

194-0 
182-0 
122-2 
69-G 
117-4 
104-0 
108-0 

Under  1   

1  to  2   

2  ,,  3   

3  „  4   

4  „  5   

5  ,,  10   

10  ,,  15   

15  ,,  20   

20  and  upwards   

i 

106 

106-0 

Total  

20 

2,297 

114-8 

Total  

1 

106 

106-0 

1895. 


Under  1   

15 

732 

48-8 

Under  1   

4 

35 

8-7 

1  to  2   

33 

2,199 

66-6 

1    1  to  2   

28 

419 

14  9 

2  „  3   

94 

6,255 

66-5 

j    2  ,,  3   

48 

812 

16-0 

3  ,,  4   

131 

8,781 

67-03 

3  ,,  4   

48 

674 

14-04 

4  „  5   

158 

10,831 

68-5 

4  „  5   

30 

251 

8-3 

5  ,,  10   

578 

37,169 

64-3 

5  „  10   

75 

1,177 

15-G 

10  „  15   

257 

12,407 

48-2 

10  „  15   

11 

161 

14-G 

15  „  20   

97 

3,957 

40-7 

16  ,,  20   

4 

45 

11-2 

20  and  upwards  

142 

6,326 

44-5 

20  and  upwards  ... 

3 

46 

15-3 

Total  

1,505 

88,657 

58-9 

Total  

251 

3,620 

14-4 

1896. 


Under  1   

10 

584 

58-4 

Under  1   

9 

158 

17-5 

1  to  2   

27 

1,654 

61-2 

1  to  2   

26 

216 

8-3 

2  ,,  3   

76 

5,17G 

68-1 

2  „  3   

34 

353 

10-3 

3  „  4   

123 

8,511 

69-1 

3  ,,  4   

30 

309 

10-3 

4  „  5   

150 

10,371 

69-1 

4  5   

30 

346 

11-5 

5  ,,  10   

589 

'37,362 

63-4 

5  ,,  10   

48 

511 

10-G 

10  ,,  15   

293 

15,533 

53-01 

10  ,,  15   

6 

114 

19-0 

15  ,,  20   

100 

4,830 

48-3 

15  ,,  20   

1 

4 

4-0 

20  and  upwards  

175 

7,245 

41-4 

20  and  upwards  

Total  

1,543 

91,266 

59-1 

Total  

184 

2,011 

10-9 

Table  XXX. — Showing  percentage  Mortality  at  different  ages  of  cases  in  which  Diphtheria 
bacilli  were  found,  in  which  "  Tracheotomy  "  was  performed,  and  in  which  Antitoxic 
Serum  was  injected. 


1894. 

1895. 

1896. 

Ages. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Under  1  ... 

1  to  2  

2  „  3  

3  4  

4  „  5  

5  „  10  

10  ,,  15  

15  „  20  

20  and  upwards  . . . 

1 

1 

1 

i 

I— 1 

ooooooooo 

1 

4 
39 
27 

1  38 
37 
44 
2 

3 
26 
12 
18 
16 
13 

2 

75-0 
66-6 
44-4 
47-3 
43-2 
29-5 
100-0 
0-0 
0-0 

3 
31 
41 
42 
40 
65 

6 

2 
20 
21 
12 
18 
19 

3 

66-6 
64-5 
51-2 

28-  5 
45-0 

29-  2 
50-0 

0-0 
0-0 

Total  

3 

1 

33-3 

191 

90 

47-1 

228 

95 

41-6 
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Tracheotomy  It  has  already  been  pointed  out  that  in  a  considerable  number  of  cases  of  diphtheria  the 

Cases.  larynx  is  affected,  and  it  has  been  thought  advisable  to  take  out  all  those  cases  in  which  diphtheria 

bacilli  have  been  found  and  in  which  antitoxin  had  been  injected  before  or  after  tracheotomy 
was  performed.  In  1895  (Table  XXX.)  there  were  191  (with  90  deaths)  of  such  cases,  in  which 
tracheotomy  was  performed.  Here  we  have  a  mortalit}'  of  47*1  per  cent.  In  1896  the  number  of 
tracheotomies  had  risen  to  228,  but  the  deaths  had  risen  to  only  95,  giving  a  mortality  of  41-6  per 
cent.  Of  the  cases  in  which  diphtheria  bacilli  were  found  but  in  which  no  antitoxin  was  given 
TTable  XXXI.),  there  were  in  1895  50,  with  29  deaths,  giving  a  mortality  of  58  per  cent.  ;  in  1896, 
18,  with  9  deaths,  or  50  per  cent.  It  is  thus  evident  that  in  1896  antitoxin  has  been  given  in  a 
much  larger  proportion  of  cases  than  in  1895,  otherwise  we  should  not  have  such  a  small  number 
of  cases  of  tracheotomy  in  which  antitoxin  has  not  been  given.  It  may  be  well  to  compare  the 
results  obtained  in  1896  with  those  obtained  in  1894.  In  1894  there  were  261  tracheotomies  out 
of  3,042  cases,  with  184  deaths — a  mortality  of  70-4  per  cent,  of  the  cases  operated  on.  In  1896 
there  were  246  cases  of  tracheotomy  out  of  5,068  cases,  with  104  deaths,  or  41-46  per  cent.,  as 
compared  with  70-4  per  cent,  in  1894.  These  figures,  however,  do  not  accm-ately  represent  the 
gain,  as  regards  tracheotomy,  in  the  cases  treated  with  antitoxin ;  for  we  find  that,  had 
tracheotomy  been  necessary  in  the  same  proportion  of  cases  in  1896  as  in  1894,  we  should  have 
had  467'7  instead  of  246,  whilst,  if  the  deaths  amongst  these  had  been  in  the  same  proportion, 
there  would  have  been  329'7  instead  of  104;  so  that  the  saving  of  life  on  tracheotomy  cases 
alone  would,  on  this  calculation,  amount  to  225. 


Table  XXXI. — Shomng  percentage  Mortality  at  different  ages  of  cases  in  which  Diphtheria 
bacilli  were  found,  in  which  Tracheotomy  was  performed  but  no  Antitoxic  Serum  was 
injected. 


1894. 

1895. 

1896. 

Ages. 

Cases. 

Deaths. 

Jlortality 
per  Cent. 

Cases. 

Deaths. 

Jlortality 
per  Cent. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Under  1  

1  to    2  ...     ■  ... 

2  „  3  

3  „  4  

4  „  5  

5  „  10  

10  „  15   

15  ,,  20  

20  and  upwards  . . . 

2 

1 

ooooooooo 
ooooooooo 

11 
12 
0 
2 
14 
2 

"s 

8 
5 
1 
7 

0-0 
72-7 
00-6 
55-5 
50-0 
50-0 
0-0 
0-0 
0-0 

3 
3 
5 
3 
4 

0 

3 
1 
2 

0-0 
100-0 
0-0 
60-0 
33-3 
50-0 
0-0 
0-0 
0-0 

Total  

2 

1 

50-0 

50 

29 

58-0 

18 

0 

50-0 

Complications  of  Diphthebia. 

In  Table  XXXII.  are  given  the  number  of  complications  noted  on  the  charts  in  cases 
admitted  in  1895  and  1896  ;  in  each  one  there  is  a  full  statement  of  the  comi)lications  occurring 
in  the  cases  in  which  diphtheria  bacilli  were  found.  In  1894,  amongst  the  infected  cases  there 
were  11  cases  in  which  albuminuria  occurred — 45-8  per  cent,  ;  3  with  vomiting — 12'5  j^er  cent. 
In  one  the  urine  was  scanty.  There  was  1  case  of  adenitis,  1  case  of  suppurating  cellulitis — 
4-1  per  cent,  in  each  group  ;  and  2  cases  of  otitis — 8*3  per  cent.  These  figures  are  given  merely  to 
complete  the  statistics.    In  1895,  in  the  cases  in  which  antitoxin  was  injected,  it  will  be  noticed 

Albuminuria,  that  the  percentage  in  which  albuminuria  occurred  ranged  from  30*3  in  the  Western  Hospital  to 
68-6  in  the  South-Western.  From  this  it  must  be  argued  that  there  was  either  a  very  great 
difference  in  the  type  of  the  disease,  in  the  care  with  which  albumen  was  looked  for,  or  in  the 
amount  of  albumen  that  was  looked  upon  as  indicating  the  albuminuric  condition.  It  must 
be  noted,  however,  that  in  1895  the  albuminuria  amongst  the  severe  cases  when  antitoxin  was 
injected  was  less  than  50  per  cent,  over  all,  or  less  than  the  proportion  given  by  many  observers  as 
occurring  in  cases  of  diphtheria  in  the  pre-antitoxin  period.  In  1896  the  percentage  is  still 
a  fraction  below  50  per  cent. — 49-6.  It  is  interesting  to  notice  that  in  the  cases  in  which  no 
antitoxin  was  injected  (Table  XXXIII.),  the  majority  of  which  were  of  a  comparatively  mild  type,  the 
percentage  of  cases  suffering  from  albuminuria  was  still  30-6  in  1895,  and  28-08  in  1896.  Amongst 
the  cases  in  1894  there  were  6  cases  of  albuminuria — 28'5  per  cent. ;  2  cases  of  vomiting — 9-5  per 
cent. ;  1  case  of  anuria — 4-7  per  cent. ;  2  cases  of  nephritis — 9'5  per  cent. ;  and  5  cases  of  adenitis, 
or  a  percentage  of  23'8.  It  is  evident  from  these  figures  that  antitoxin  can  have  liUle,  if  any,  effect 
in  raising  the  percentage  of  cases  of  albuminuria;  whilst,  through  its  action  in  cutting  short  the 
disease  in  cases  in  which  it  is  given  at  anearl}'^  stage,  we  are  justified  in  assuming  that  it  actually 
diminishes  the  percentage  of  cases  of  albuminuria,  and  Roux's  recommendation  to  give  antitoxin 
until  the  albuminuria  begins  to  diminish  is  certainly  justified  by  these  figures. 

vomitinfi.  On  considering  the  complication  of  vomiting,  it  is  at  once  evident  chat  the  type  of  the 

disease  in  which  antitoxin  is  being  given  is  of  a  much  more  severe  type  than  that  in  which  it  has 
not  been  thought  necessary  to  exhibit  this  substance.  For  instance,  it  will  be  noticed  that  in 
1895  the  percentage  of  cases  afterwards  injected  with  antitoxin,  in  which  there  was  vomiting,  was 
14*2  per  cent. ;  in  1896  the  percentage  had  risen  to  21-4 ;  whilst  of  the  cases  in  which  no  antitoxin 
was  injected  we  find  that  onlv  7-8  wr  cent,  were  affected  with  vomiting  in  1895,  ard  7*9  in 
1896. 
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Of  cases  returned  as  suffering  from  anuria  and  treated  with  antitoxin  we  have  in  1895  comi)iication3. 
2-9  per  cent.,  and  in  1896  2-8  per  cent. ;  of  cases  treated  without  antitoxin— including,  of 
course,  all  cases  coming  in  moribund,  but  also  including  the  very  mild  cases  in  which  it  was  not 
thought  necessary  to  inject  antitoxin — we  have  1-6  per  cent,  suffering  from  anuria  in  1895,  and 
1-04  in  1896.  Perhaps  under  this  head  should  come  those  cases  in  which  the  urine  was  said  to  be 
scanty.  In  1895  the  number  of  such  cases  was  1-2  per  cent,  injected  with  antitoxin,  and  0'7  per 
cent,  treated  without  antitoxin;  in  1896  the  figures  are  3-2  per  cent,  with  antitoxin,  and  1-3 
without  antitoxin. 

Coming  now  to  adenitis — one  of  the  symptoms  by  which  the  activity  of  the  poison  and  the  Adenitis, 
severity  of  the  complications  may  be  more  accurately  measured  than  perhaps  by  almost  any  other 
single  symptom  or  lesion — it  is  found  that  there  is  a  distinct  fall  in  the  number  of  cases  in  which 
this  condition  occurred,  even  in  1895.  Thus,  in  1895,  of  cases  treated  with  antitoxin,  11-8  suffered 
from  adenitis,  whilst  in  1896  there  were  only  8-7  per  cent.  Of  the  cases  treated  without  antitoxin, 
we  find  that  in  1895  7*9  suffered  from  adenitis,  and  in  1896  5*7  per  cent. 

The  next  set  of  figures  is  one  which,  from  certain  points  of  view,  is  exceedingly  unsatisfactory  Nepiuitis. 
as  an  indication  of  the  severity  of  the  disease,  as  it  would  appear,  from  a  careful  examination  of 
the  statistics  from  the  different  hospitals,  that  a  very  different  meaning  is  given  to  the  term 
"nephritis"  by  different  Medical  Officers.  Still,  taking  the  average,  the  same  results,  or  approxi- 
mately the  same  results,  should  be  obtained  in  both  years ;  or,  rather,  it  is  allowable  to  put  the  same 
interpretation  on  the  two  sets  of  figures.  In  1895,  when  antitoxin  was  not  being  given  to  the  same 
extent  as  in  1896,  the  percentage  number  of  cases  of  nephritis  over  the  whole  of  the  cases  admitted 
and  found  to  have  diphtheria  bacilli  in  the  throat  was  1-5;  whilst  of  those  cases  in  which 
antitoxin  was  not  given — including,  of  course,  certain  scarlatinal  cases — 2-2  per  cent,  suffered  from 
nephritis.  In  1896,  although  the  number  of  cases  of  nephritis  had  fallen  very  considerably,  so 
that  there  was  a  percentage  of  only  0-4  over  the  whole  of  the  cases,  there  was  again  a  slightly 
higher  percentage  of  cases  in  which  nephritis  occurred  amongst  the  uninjected  cases — 0'6.  It  is 
evident,  then,  that  nephritis  has  occurred  more  frequently  amongst  the  uninjected  cases  than 
amongst  the  cases  treated  with  antitoxin — a  most  significant  fact  in  view  of  the  strenuous  objections 
that  were  raised  to  the  use  of  antitoxin,  on  the  ground  that  it  was  sure  to  increase  kidney  compli- 
cations. Whether  we  take  albuminuria,  anuria,  scanty  urine,  or  nephritis,  or  the  whole  of  them 
together,  we  find  that  the  number  of  cases  in  which  kidney  mischief  is  observed  does  not  rise  beyond 
the  numbers  previously  observed ;  whilst,  if  we  take  the  severer  forms  of  kidney  disease,  the  fall 
has  been  so  marked  that  it  forms  one  of  the  most  significant  features  in  the  whole  of  the  present 
series  of  observations. 

Joint  pains  are  by  no  means  confined  to  cases  in  which  antitoxin  has  been  injected,  J°"itpa"'s- 
although  it  is  undoubtedly  the  fact  that  they  are  more  numerous  in  those  patients  treated 
with  antitoxin  than  in  those  not  so  treated.  Here,  however,  it  must  be  borne  in  mind,  as 
has  previously  been  frequently  insisted  upon,  that  those  cases  in  which  antitoxin  was  not  given 
were,  taking  them  on  the  whole,  of  a  much  milder  type  than  those  that  it  was  considered  neces- 
sary to  inject.  In  1895  2*2  per  cent,  of  the  cases  were  affected  with  joint  pains,  but  amongst  those 
not  injected  there  were  only  0*2  per  cent.  In  1896,  amongst  the  whole  of  the  cases  we  had  joint 
pains  in  a  proportion  of  4*1  per  cent.,  whilst  amongst  those  not  injected  there  were  only  0*7  per  cent. 
It  is  evident  here  that  we  have  a  rise  in  the  number  of  joint  pains  not  only  amongst  the  injected 
cases,  but  also  amongst  the  uninjected  cases.  It  is  just  possible,  of  course,  that  some  of  this 
difference  may  be  due  to  the  greater  care  with  which  joint  pains  have  been  recorded  in  the 
latter  year ;  though,  in  view  of  the  fact  that  a  larger  quantity  of  antitoxin  is  being  used,  this 
can  scarcely  be  held  to  account  for  the  whole  of  the  increase. 

The  number  of  injection  abscesses  is  small,  but  one  would  like  to  see  this  number  still  ^^icesses 
further  diminished;  for  it  may  be  noted  that  at  certain  hospitals  the  number  of  abscesses  has  been 
very  small — notably  the  Northern,  where  not  a  single  injection  abscess  has  occurred  during  two 
years  in  which  antitoxin  has  been  used,  and  at  the  Eastern  Hospital,  where  there  has  been  only  one 
abscess  during  the  same  period.  Of  course  the  formation  of  an  abscess  in  certain  cases  appears  to 
be  unavoidable  ;  but  from  the  fact  that  they  appear  to  occur  in  series  in  one  hospital,  and  are 
entirely  absent  in  another,  "  local "  conditions  would  appear  to  have  something  to  do  with  their 
occurrence.  It  must  be  noted  that  these  figures  do  not  correspond  with  those  given  in  the  Report 
of  the  Medical  Superintendents  for  1895,  who  report  52  cases  of  "  abscess  at  the  site  of  injection," 
giving  an  average  of  2'3  per  cent.,  whilst  we  note  only  31,  with  an  average  of  about  1-2  per  cent. 
The  higher  figure  must  be  accepted  as  correct,  as  the  Superintendents,  naturally,  had  access  to 
details  with  which  we  were  not  supplied  in  that  year.  In  1896  our  figures  come  out  at  42  cases 
of  abscess,  whilst  in  the  Board's  statistics  there  are  only  35.  It  is  evident,  then,  that  our  statistics 
for  1896  are,  so  far  as  this  factor  goes,  much  more  reliable  than  those  of  1895,  but  it  may  be 
accepted  as  beyond  doubt  that  the  fall  in  the  percentage  number  of  cases  of  injection  abscess  has 
been  considerable. 

The  number  of  cervical  abscesses  that  occurred  may  afford  some  indication  as  to  the 
severity  of  the  disease  in  the  later  stages,  or,  rather,  as  to  the  complicating  conditions.  In  1895, 
amongst  all  the  cases  treated  1-7  per  cent,  suffered  from  cervical  abscess;  whilst  in  the  cases  in 
which  antitoxin  was  not  used,  and  which  presumably,  therefore,  were  somewhat  milder  to  begin 
with,  the  same  percentage —namely,  1-7 — still  holds  good.  In  1896  the  percentage  had  fallen  over 
the  whole  of  the  cases  to  0-8 :  in  this  year  antitoxin  had  been  used  much  more  generally, 
especially  in  the  more  severe  cases  ;  amongst  the  non-antitoxin  cases  there  was  a  still  further 
slight  fall,  the  percentage  being  0'6. 

As  regards  pyrexia,  there  was  in  1895  a  percentage  of  cases  in  which  it  occurred  equal  to  Pyrexia. 
]  '06  over  all  cases.    This  figure,  however,  is  probably  too  low,  as  the  records  were  not  collected 
during  the  early  part  of  the  year  ;  in  1896  the  percentage  was  2-7 — certainly  a  much  more 
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accurate  figure,  as  careful  note  bad  been  kept  of  eacb  case  in  wbicb  pyrexia  bad  occurred.  For  tbe 
cases  in  wbicb  no  antitoxin  was  given,  the  figure  in  1895  is  0-3,  and  in  1896  1*5  per  cent.  It  may 
be,  of  course,  tbat  tbe  bigber  figures  are  due  to  a  different  system  of  recording,  or  perbaps  to  more 
careful  observation,  as  tbe  rise  is  not  only  over  tbe  wbole  cases,  but  also  in  tbose  not  injected  witli 
antitoxin. 

Witb  regard  to  tbe  otber  complications,  we  find  tbat  tbey  occur  in  a  greater  proportion  of 
case  in  1896  tban  in  1895. 


Cases  Moribund  ox  Admission. 

Table  XXXIV. — Sbowing  tbe  number  of  cases  Moribund  on  admission  in  wbicb  Dipbtberia  bacilli 
were  found  and  in  wbicb  Antitoxic  Serum  was  injected.  Tbese  died  wit  bin  48  bours  of 
admission  to  Hospital.  In  tbe  second  column  under  eacb  beading  is  given  tbe  percentage 
proportion  of  tbese  cases  to  tbe  whole  of  tbose  injected  witb  antitoxic  serum. 
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1 

12-5 

0-0 

2 

4-4 

4 

5-1 

1 

1-3 

3 

1-5 

0-0 

0-0 

0-0 

11 

2-2 

South-Easteni  ... 

1 

6-G 

2 

G-06 

1 

1-9 

6 

7-7 

4 

4-7 

3 

1-5 

2 

4-8 

0-0 

i 

11-1 

20 

3-9 

Soutli- Western  

1 

12-5 

0-0 

1 

4-0 

1 

3-5 

1 

2-4 

5 

3-3 

0-0 

0-0 

0-0 

9 

2-8 

North- Western  ... 

1 

25-0 

2 

7-G 

4 

10-8 

2 

3-3 

4 

7-2 

5 

3-2 

1 

G-2 

0-0 

0-0 

I'.t 

5-3 

Brook   

0-0 

1 

7-G 

0-0 

2 

8-3 

0-0 

3 

4-1 

0-0 

0-0 

0-0 

G 

3-5 

Total   

4 

8 

4-2 

15 

4-9 

20 

4-1 

12 

2-4 

27 

1-9 

3 

0-9 

0-0 

1 

1-2 

90 

2-i; 

Table  XXXV. — Showing  tbe  number  of  cases  Moribund  on  admission,  in  which  Diphtheria  bacilli 
were  found  but  in  wbicb  no  Antitoxic  Serum  was  injected.  Tbese  died  within  48  hours 
of  admission  to  Hospital.  In  the  second  column  under  each  beading  is  given  tbe  percentage 
proportion  of  tbese  cases  to  tbe  whole  of  tbose  in  wbicb  no  antitoxic  serum  was  injected. 


1895. 


Ages. 

Under  1. 

1  to  2. 

2  to  3. 

.  3  to  4. 

4  to  5. 

5  to  10. 

10  to  15. 

15  to  20. 

20  and 
upwards. 

Total. 

C 

B 

O  .1 

a 

a 

c 
o 

c  , 

c 
o 

°  -C 

S,  1 

111 

M  & 

o 

<u  -a 
|o  Z 

! 

°  -6 

S,  ^ 

be  ..J 
«,  ^ 

d  cn  o 

o 

a)  Gj 
bo  *^ 

a  1 

o 

br  S 

Hospitals. 

Ci  r„  O 

enti 
ases 
njec 

c 

c 

j;  §  c 

=  i-& 

«.s 

o  S  c 

1 

m 

^  to  " 

S  p  = 

«  o-  O 

c 

o  - 

o  o  — 

Cu 

p  y 

p  o 

s 

§ 

^  ^  -.J 

O 

53  ^  o 

o 

o 

2^  c 

rt 
O 

a*  rt  c 

O 

a;  ^  Q 

S  ;z:  o 

O 

S  —  o 

Oh  C3  S 

0<  c3  C 

3  «  o 
a.  t3  c 

B 

o 

="=  c 

C3  = 

U 

o  =  c 

P-  cj  = 

Fountain  ... 

0-0 

2 

10-0 

0-0 

0-0 

0-0 

0-0 

1 

1-5 

0-0 

0-0 

3 

0-7 

Western  ... 

0-0 

2 

40-0 

0-0 

0-0 

0-0 

1 

1-9 

0-0 

0-0 

1 

2-G 

4 

2-1 

Eastern 

"i 

33-3 

3 

30-0 

1 

2-8 

1 

2-8 

2 

4-08 

2 

1-4 

0-0 

0-0 

0-0 

10 

2-4 

South-Eastern 

0-0 

1 

25-0 

2 

33-3 

0-0 

0-0 

'a 

8-8 

00 

0-0 

0-0 

G 

G-3 

North-Western  

0-0 

1 

5-5 

1 

2-8 

2 

4-08 

3 

8-1 

(i 

4-3 

1 

10-8 

0-0 

0-0 

14 

4-04 

Total   

1 

5-2 

9 

14-7 

4 

2-8 

3 

1-G 

5 

2G 

12 

1-S 

2 

0-7 

0-0 

1 

O-G 

37 

2-1 

Fountain  ... 

0-0 

4 

33-3 

0-0 

0-0 

1 

3-8 

2 

1-5 

0-0 

0-0 

0-0 

7 

2-2 

Western  ... 

1 

1000 

1 

11-1 

3 

20-0 

0-0 

1 

3-5 

0-0 

1 

2-0 

1 

4-7 

0-0 

8 

2-9 

Eastern 

0-0 

0-0 

0-0 

0-0 

0-0 

2 

2-2 

0-0 

0-0 

0-0 

2 

0-8 

South-Kasteru 

1 

20-0 

1 

14-2 

1 

4-7 

i 

8-3 

1 

5-0 

2 

H-2 

0-0 

0-0 

0-0 

7 

3-G 

South- Western  ... 

0-0 

1 

25-0 

0-0 

0-0 

1 

20-0 

0-0 

0-0 

0-0 

0-0 

2 

11 

North-Western  

0-0 

■ 

IG-G 

3 

7-1 

3 

G-8 

2 

3-3 

5 

3-5 

0-0 

0-0 

0-0 

15 

3-9 

Total   

2 

10-5 

9'l6-9 

7 

6-3 

4 

2-6 

6 

3-3 

11 

1-7 

1 

0-3 

1 

0-9 

0-0 

41 

2-3 

Tables  XXXIV.  and  XXXV.  contain  a  record  of  the  figures  of  all  tbe  cases  tbat  came 
into  hospital  moribund,  including  all  tbose  that  died  within  48  hours  of  admission  to  hospital.  Of 
course  the  majority  of  these  died  within  24  hours ;  still,  owing  to  the  system  of  dating  tbe  cases, 
it  is  impossible  to  obtain  any  more  definite  statement  as  to  tbe  time  the  patients  remained  in 
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hospital  before  they  died.  Of  this  class  of  case,  by  far  the  largest  number  occurred  at  the  "^^^^^l^ig^on"* 
North-Western  Hospital,  and  the  large  proportion  of  moribund  cases  must  be  held  to 
account — in  part,  at  any  rate — for  the  comparatively  high  death-rate  amongst  the  cases 
admitted  to  that  hospital.  The  same  also  holds  of  the  South-Eastern  Hospital,  where, 
however,  the  general  death-rate  is  not  quite  so  high  as  at  the  North-Western.  It  will  be 
noticed  that  a  certain  proportion  of  the  cases  were  looked  upon  as  being  so  severe  at  the 
very  outset  that  they  were  not  even  injected,  and  it  must  be  concluded  that  these  patients  died 
within  a  few  hours  of  admission  to  hospital  from  the  severity  of  the  primary  toxic  symptoms,  or 
that  they  succumbed  to  heart  failure  or  other  paralytic  mischief  in  the  later  stages  of  the  disease, 
being  only  then  admitted  to  hospital  for  treatment.  In  1895  the  number  of  cases  that  come 
under  this  heading  was  115,  of  which  78  were  injected  with  antitoxin  and  37  were  left  uninjected. 
If  these  78  cases  were  deducted  from  the  general  mortality  figure,  the  percentage  mortality  would 
be  considerably  under  20  per  cent.  ;  whilst,  if  those  in  which  no  antitoxin  was  given  are  also 
subtracted,  the  fall  would  be  still  more  marked.  On  comparing  these  tables,  it  will  be  noted  that 
the  percentage  of  moribund  cases  not  treated  with  antitoxin  is  in  the  case  of  the  Fountain 
Hospital  very  low  indeed — 0"7  per  cent. — whilst  in  the  case  of  those  treated  with  antitoxin  the 
number  is  also  comparatively  low — only  8  cases  in  all,  or  2*7  per  cent,  of  those  injected.  In  the 
South-Eastern  and  the  North-Western  Hospitals  the  number  of  moribund  cases  in  which  no 
antitoxin  was  given  rises  considerably,  being  6"3  per  cent,  in  the  one  case  and  4*04  in  the  other ; 
the  Western  and  Eastern  Hospitals  occupy  an  intermediate  position  with  2'1  and  2*4  per  cent, 
respectively.  Dealing  now  with  the  injected  cases,  the  South-Eastern  and  the  North-Western 
Hospitals  again  have  the  highest  figures — 4*5  and  5*8  per  cent,  respectively  ;  the  Western,  the 
Eastern,  and  the  South-Western  Hospitals  again  occupying  an  intermediate  position  with  3'5,  3*3, 
and  3"3  respectively.  In  1896  there  were  131  of  these  moribund  cases,  of  which  90  were  injected 
and  41  died  before  antitoxin  was  given.  This  year  the  Eastern  Hospital  has  the  smallest  number 
of  moribund  uninjected  cases — 0*8  per  cent. — whilst  the  Fountain  Hospital  has  the  lowest  percentage 
of  moribund  injected  cases  ;  the  other  hospitals  occupying  the  positions  they  held  in  the  previous 
year,  except  that  the  North-Western  Hospital  has  the  highest  percentage  of  both  uninjected  and 
injected  moribund  cases — 3*9  and  5*3.  Then  comes  the  South-Eastern  Hospital  with  3*6  and  3'9, 
the  other  hospitals  maintaining  an  intermediate  position.  It  is  very  important  that  these 
moribund  cases  should  be  borne  in  mind  when  we  come  to  determine  the  relation  of  the  antitoxin 
treatment  to  the  improvement  of  the  diphtheria  death-rate. 

Paralyses  occurring  during  the  course  of  an  Attack  of  Diphtheria. 

Table  XXXVI. — Showing  Nature  and  Number  (at  different  ages)  of  Paralyses  found  in  cases  in 
which  Diphtheria  bacilli  were  found  and  which  were  injected  with  Antitoxic  Serum,  The 
day  on  which  paralysis  made  its  appearance  is  recorded  as  from  initial  symptoms  noted 
by  the  Ambulance  Nurse.  These  figures  deal  with  the  cases  that  recovered. 

1895: 


Ages. 

Ocular.  1 

Palate. 

be 

ci 

General. 

Ocular, 
Palate,  and 
General. 

Ocular  and 
Palate. 

Palate  and 
General. 

Palate, 
j  ^'agus,  and 
General. 

■c 

iii 

"3.3  si 

o  a 

c 

c  S; 
CO 

Palate  and  j 
Vagus.  1 

■a 

w 

_x 

Total.  1 

Lowest  and  Highest  day 
from  onset  of  Disease 
on  which  Paralyses 
appeared. 

Under  1  ... 

1 

,') 

4 

42  to  150 

1  to  2  

1 

7 

2 

1 

1 

1 

13 

44  122 

2  „  3  

4 

14 

2 

1 

8 

1 

2 

32 

44  ,,  161 

3  „  -t  

5 

27 

1 

5 

11 

4 

1 

2 

1 

2 

59 

36  „  161 

4  „  5  

8 

31 

1 

1 

1 

7 

1 

2 

2 

54 

14  178 

0  ,,  10  

20 

113 

3 

7 

6 

23 

11 

1 

3 

(> 

5 

198 

24  ,,  165 

10  15  

3 

35 

1 

2 

5 

3 

3 

3 

55 

28  ,,  145 

15  ,,  20  

10 

1 

1 

1 

13 

34  ,,  112 

20  and  upwards... 

7 

2 

1 

1 

11 

8  .,  123 

Total   

42 

247 

8 

19 

11 

55 

21 

1 

2 

8 

11 

14 

439 

Table  XXXVII.  Showing  Nature  and  Number  (at  different  ages)  of  Paralyses  found  in  cases  in 
which  Diphtheria  bacilU  were  found  and  which  were  injected  with  Antitoxic  Serum.  The 
day  on  which  paralysis  made  its  appearance  is  recorded  as  from  the  initial  symptoms  noted 
by  the  Ambulance  Nurse.    These  figures  deal  with  the  cases  that  died. 

1895. 


Ages. 

o 

Palate. 

3 
'CD 

General. 

Ocular, 
Palate,  and 
General. 

Ocular  and 
Palate. 

Palate  and 
General. 

Palate  and 
Vagus. 

Mixed. 

Total. 

Lowest  and  Highest 
day  from  onset  of 
Disease  on  which 
Paralyses  appeared. 

Under  1 

1  to  2   

2  .,  3   

3  4   

4  5   

5  ,,  10   

10  ,,  15   

15  ,,  20   

20  and  upwards 

i 

2 
1 
1 

1 
13 

5 
19 
11 
27 

2 

3 

1 
1 
1 

13 
9 

23 
5 

1 

2 

2 
1 

2 

1 
3 

3 

1 
1 
1 
2 

5 

3 
3 
1 
4 
9 
6 

1 
1 

1 

21 
15 
34 
32 
70 
14 
3 
1 

7  to  57 

1  ,,  71 

6  ,,  77 

2  ,,  51 
2  „  42 
2  ,,  92 

7  ,,  84 
2  ,,  32 
8 

Total   

5 

81 

54 

5 

2 

10 

26 

3 

193 

48 


Paralyses  Coming  iiow  to  paralyses,  the  figures  for  1894  dealing  with  cases  in  which  antitoxin  was 

coursTof given  are  incomplete,  as  the  number  of  days  in  hospital  is  not  given  ;  but  the  number  of  cases  is 
diphtheria  small  that  the  elimination  of  these  figures  would  not  materially  alter  the  totals  and  averages  of 

the  whole  of  the  cases.  The  cases  in  this  year  in  which  antitoxin  was  not  given  may  also  be 
practically  left  out  of  account.  There  were  4  cases  of  ocular  paralysis,  and  3  of  ocular 
and  palate  paralysis,  all  of  which  recovered.  In  addition  to  these,  there  was  1  case  of  palate 
and  vagus  paralysis,  which  succumbed  on  the  99th  day  of  the  disease.  It  may  be  mentioned, 
however,  that  there  were  3  of  the  above  cases,  in  which  no  antitoxin  was  injected  and  in 
which  paralysis  occurred — 1  ocular,  1  ocular  and  palate,  and  1  general— all  of  which  recovered. 
One  case  of  ocular  and  palate  paralysis  died  on  the  106th  day  of  the  disease.  In  all  these 
cases  diphtheria  bacilli  were  found.  It  will  be  noted  that  in  1895  there  v/ere  amongst  the 
injected  cases  (Tables  XXXVI.  and  XXXVII.)  632  cases  in  which  paralysis  occurred,  or 
30-5  per  cent,  of  the  whole.  Of  these,  439  recovered,  and  193,  or  30-5  per  cent.,  died.  Ocular 
paralysis  alone  or  in  conjunction  with  other  paralyses  occurred  in  132  of  these  cases;  the  palate 
was  affected  in  474  cases,  the  vagus  in  102  cases.  There  was  general  paralysis  in  77  cases,  and 
what  is  called  mixed  paralysis  in  17  cases,  this  mixed  paralysis  in  all  probability  coming  under 
several  of  the  other  headings,  but  not  under  "  general."  It  is,  of  cour.se,  as  would  be  anticipated, 
found  that  the  greatest  number  of  deaths,  in  proportion  to  the  number  of  cases,  occurs  where  the 
vagus  is  affected.  Thus  we  have  in  this  class  80  deaths  and  only  22  recoveries ;  but  where  the 
paralysis  is  "general"  we  have  17  deaths  and  60  recoveries;  where  ocular  paralysis  occurs  alone 
there  are  only  5  deaths,  against  42  recoveries ;  and  between  these  two  extremes  come  the  various 
combinations  of  palate  and  ocular  paralysis,  the  more  extensive  the  paralysis  the  higher  being 
the  mortality. 


Table  XXXVIII. — Showing  Nature  and  Number  (at  different  ages)  of  Paralyses  found  in 
cases  in  which  Diphtheria  bacilli  were  found  and  which  were  injected  with  Antitoxic 
Serum.  The  day  on  which  paralysis  made  its  appearance  is  recorded  as  from  initial 
symptoms  noted  by  the  Ambulance  Nurse.  These  figures  deal  with  the  cases  that 
recovered. 

1896. 


Ages. 

Ocular. 

Palate. 

bo 
> 

General. 

■V 

c 

rt  - 

3i2  = 
o  OJ 

Ocular  and 
Palate. 

Palate  and 
General. 

•a 

a  ^ 

«  3  O 
S  ioc 
OJ 

Ocular, 
Palate,  antl 
Vagus. 

Ocular  and 
General. 

Palate 
and  Vagus. 

3 
3  -C 

o  § 

■a 
_x 

Total. 

Lowest  and  lligliest 
day  from  onset  of 
Disease  on  which 

Paralyses  appeared. 

Under  1   

2 

3 

2 

27 

to  102 

1  to  2   

G 

11 

1 

1 

5 

24 

13 

,.  17ti 

2  ,,  3   

11 

21 

1 

3 

13 

2 

1 

1 

18 

71 

1-t 

,,  189 

3  4   

21 

35 

3 

23 

1 

1 

13 

97 

41 

,,  18(i 

4  „  5   

16 

51 

2 

2 

1 

21 

2 

1 

22 

118 

32 

,,  152 

5  ,,  10   

39 

200 

13 

G 

2 

57 

7 

1 

2 

8 

1 

52 

388 

21 

,,  322 

10  „  1.5   

7 

51 

2 

1 

12 

1 

2 

11 

87 

It; 

.,  18.-! 

15  „  20   

7 

2 

1 

10 

!  32 

..  129 

20  and  uj)  wards   

5 

11 

i 

3 

1 

21 

!  31 

„  171 

Total  

107 

390 

19 

ifi 

3 

134 

13 

2 

2 

2 

11 

1 

123 

823 

Table  XXXIX. — Showing  Nature  and  Number  (at  different  ages)  of  Paralyses  found  in  cases  in 
which  Diphtheria  bacilli  were  found  and  which  were  injected  with  Antitoxic  Serum.  The 
day  on  which  paralysis  made  its  appearance  is  recorded  as  from  the  initial  symptoms 
noted  by  the  Ambulance  Nurse.    These  figures  deal  with  the  cases  that  died. 


1896. 


Ages. 

Ocular. 

Palate. 

3 

General. 

Ocular  and 
Palate. 

Palate  and 
General. 

Ocular, 
Palate,  and 

Palate 
and  Vagus. 

to 
O  § 

Mixed. 

Total. 

Lowe.st  and  Higlie^t 
Day  from  Onset  of 
Disease  on  which 

Paralyses  appeared. 

Under  1   

4 

4 

1 

9 

2  to  28 

1  to  2   

I 

9 

1 

1 

1 

2 

1 

1(5 

2  88 

2  „  3   

1 

15 

7 

4 

1 

3 

31 

2  .,  G7 

3  4   

21 

12 

3 

2 

2 

2 

42 

1  ,,  75 

4  ,,  5   

1 

20 

14 

2 

4 

5 

2 

48 

2  .,  44 

5      10   ... 

1 

52 

24 

1 

3 

5 

10 

1 

5 

102 

2  .,  101 

10  .,  15   

10 

3 

1 

1 

4 

1 

20 

1   .,  48 

15  „  20   

1 

1 

1 

1 

4 

5  ,,  12 

20  and  upwards   

1 

1 

2 

Total  

5 

132 

(it; 

5 

11 

8 

5 

27 

5 

9 

273 

In  1896  (Tables  XXXVIII.  and  XXXIX.)  the  number  of  paralyses  is  still  higher— 1,096— 
but  the  death-rate — 24*9 — is  considerably  lower,  especially  where  antitoxin  has  been  used.  The 
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proportion  of  what  are  called  mixed  paralyses  is  much  higher,  and  it  is  evident  that  a  more 
careful  record  has  been  kept  of  the  ocular  paralyses,  in  which  now  the  death-rate  is  exceedmgly 
low  and  in  all  probability  a  much  larger  proportion  of  cases  of  ciliary  paralysis  have  been 
recorded  in  1896  because  a  more  careful  search  has  been  made  for  this  condition.  The  other 
figures,  arranged  in  the  same  way  as  in  1895,  give  practically  the  same  results,  the  vagus 
paralysis  being,  of  course,  by  far  the  most  fatal  form. 

Table  XL.— Showing  Nature  and  Number  (at  different  ages)  of  Paralyses  found  in  cases  in 
which  Diphtheria  bacilli  were  found  but  in  which  no  Antitoxic  Serum  was  injected. 
The  day  on  which  paralysis  made  its  appearance  is  recorded  as  from  the  initial  symptoms 
noted  by  the  Ambulance  Nurse.    These  figures  deal  with  the  cases  that  recovered. 


1895. 


Ages. 

Ocular. 

Palate. 

Vagus. 

General. 

Ocular, 
Palate, 

and 
General 

Under  1   

1 

1 

1  to  2   

1 

2  ,,  3   

5 

1 

3  „  4   

S 

4  ,,  5   

4 

11 

5  „  10   

7 

57 

2 

3 

1 

10  „  15   

3 

28 

1 

3 

15  „  20   

2 

7 

1 

20  and  upwards 

1 

6 

1 

2 

Total   

18 

124 

6 

8 

1 

Ocular 

and 
Palate. 

Palate 
and 
General. 

Palate 

and 
Vagus. 

Mixed. 

Totals. 

Lowest  and  Highest 
day  from  onset  of 
Disease  on  which 

Paralyses  appeared. 

2 

58  and  71 

i 

2 
(i 

93   .,  161 
24  to  121 

1 

9 

33  205 

1 

3 

1 

20 

27    ,,  160 

9 

(3 

1 

(') 

92 

28   ,,  224 

1 

1 

4 

4 

45 

34   .,  133 

1 

1 

12 

'>.<,)  122 

1 

1 

12 

i9  97 

13 

7 

12 

200 

Table  XLI. — Showing  Nature  and  Number  (at  different  ages)  of  Paralyses  found  in  which 
Diphtheria  bacilli  were  found  but  in  which  no  Antitoxic  Serum  was  injected.  The  day  on 
which  paralysis  made  its  appearance  is  recorded  as  from  the  initial  symptoms  noted  by 
the  Ambulance  Nurse.    These  figures  deal  with  the  cases  that  died. 


1895. 


Ages. 

Ocular. 

Palate. 

Vagus. 

General 

Ocular 

and 
Palate. 

Palate 
and 
General. 

Palate 

and 
Vagus. 

Total. 

Lowest  and  Highest 
day  from  onset  of 
Disease  on  which 

Paralyses  appeared. 

Under 

1   

I  to 

2   

1 

2 

1 

4 

2  to  34 

2 

3   

4 

2 

1 

1 

8 

2    ,,  44 

3  „ 

4   

1 

8 

1 

1 

11 

5    .,  61 

4  ,, 

5   

(1 

1 

1 

8 

2    ,,  42 

5  .. 

10   

14 

7 

3 

2 

1 

27 

1    „  84 

10  „ 

15   

1 

1 

1 

,5 

10   „  53 

15  ,, 

20   

20  and 

upwards 

1 

1 

22 

Total   

1 

35 

14 

5 

4 

2 

3 

64 

In  the  same  class  of  case  in  which  antitoxin  has  not  been  injected  (Tables  XL.  and  XLI.) 
we  have  evidence  that,  although  the  cases  were  not  looked  upon  as  being  of  a  "  severe  "  type, 
there  had  been  enough  toxin  absorbed  to  set  up  very  marked  changes  in  the  nervous  and  perhaps 
also  in  the  muscular  system.  Thus  there  were  264  cases  of  paralysis,  of  which  200  recovered 
and  64  died — a  mortality  of  32  per  cent.,  or  a  higher  mortality  than  amongst  the  cases 
in  which  antitoxin  was  ased.  Of  course  some  of  these  cases  may  have  been  admitted  in  a 
moribund  condition,  but  the  majority  of  them  must  be  looked  upon  as  having  developed  paralysis 
as  the  result  of  a  comparatively  mild  attack  of  the  disease ;  it  is  evident  also  that  when  once 
paralysis  supervenes  it  may  be  quite  as  fatal  in  its  effects  whether  antitoxin  has  been  given 
afterwards  or  not :  neither  the  antitoxin  nor  any  other  method  of  treatment  can  make  good  the 
degenerative  changes  that  occur  in  nerve  and  muscle,  as  the  result  of  which  these  paralyses 
manifest  themselves,  though  the  antitoxin,  if  given  in  sufficient  quantity,  undoubtedly  puts 
a  stop  to  the  advance  of  the  degenerative  changes  due  to  the  action  of  the  toxin. 

In  1896  we  have  to  deal  (Tables  XLII.  and  XLIII.)  with  a  much  less  serious  series 
than  in  1895 — the  mortality  has  now  fallen  to  18-4 — 266  cases,  with  49  deaths.  In  all  these 
sets  of  figures  it  will  be  noted  that  paralysis  with  recovery  occurs  much  more  frequently  at 
the  later  periods  of  life,  whilst  paralysis  followed  by  death  occurs  in  a  mu(;h  larger  proportion  of 
cases  in  the  earlier  years  of  life,  and,  as  might  be  anticipated,  the  highest  mortality  in  the 
series  occm-s  between  2  and  10  years  of  age. 
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Table  XLII. — Showing  Nature  and  Number  (at  different  ages)  of  Paralyses  found  in  cases  in 
which  Diphtheria  bacilli  were  found  but  in  which  no  Antitoxic  Serum  was  injected. 
The  day  on  which  paralysis  made  its  appearance  is  recorded  as  from  the  initial 
symptoms  noted  by  the  Ambulance  Nurse.  These  figures  deal  with  the  cases  that 
recovered. 


1896. 


Ages. 

Ocular. 

Palate. 

Vagus. 

General. 

Ocular 

and 
Palate. 

Palate 
and 
General 

Ocular, 
Palate, 

and 
Vagus. 

Palate 
and 

Mi.ved. 

Total. 

Lowest  and  Highest 
day  from  onset  of 
Disease  on  which 

Paralyses  appearefl. 

Under  1   

1  to  2   

1 

1 

1 

3 

39  to  154 

2  ,,  3   

5 

6 

1 

2 

14 

38   ,,  179 

3  „  4   

3 

4 

2 

1 

10 

54  „  140 

4  ,,  5   

3 

11 

3 

1 

3 

1 

22 

15   „  158 

5  „  10   

18 

51 

5 

1 

10 

i 

2 

21 

109 

24   ,,  203 

10  ,,  15   

C 

14 

2 

2 

1 

1 

8 

34 

24  „  114 

15  „  20   

1 

5 

1 

1 

1 

9 

30  .,  G7 

20  and  upwards 

12 

i 

1 

1 

1 

Ki 

2G   .,  139 

Total   

37 

104 

11 

5 

18 

1 

3 

3 

35 

217 

Table  XLIII. — Showing  Nature  and  Number  (at  dififerent  ages)  of  Paralyses  found  in  cases  in  which 
Diphtheria  bacilli  were  found  but  in  which  no  Antitoxic  Serum  was  injected.  The  day 
on  which  paralysis  made  its  appearance  is  recorded  as  from  the  initial  symjitoms  noted  by 
the  Ambulance  Nurse.    These  figures  deal  with  the  cases  that  died. 


1896 


Ages. 

Ocular. 

Palate. 

Vagus. 

General. 

Ocular 

and 
Palate. 

Palate 

and 
Vagus. 

Ocular 

and 
Vagus. 

Total. 

Lowest  and  Highest 
day  from  onset  of 
Disease  on  which 

Paralyses  appeared. 

Under  1 

2 

2 

4  and  G4 

1  to    2   : 

1 

1 

3 

5 

1   to  58 

2  ,,  3   

4 

2 

G 

2    „  21 

3  ,,  4   

6 

1 

7 

G    „  45 

4  „  5   

5 

1 

3 

9 

3    „  34 

5  ,,  10   

1 

4 

3 

1 

1 

7 

1 

18 

2    „  59 

10  ,,  15   

1 

1 

2 

G  and  11 

15  ,,  20   

20  and  upwards 

Total   

2 

21 

9 

1 

4 

11 

1 

49 

Table  XLIV. — Showing  Kelapse  cases  at  different  ages  in  which  Diphtheria  bacilli  were 
found  and  which  were  re-injected  with  Antitoxic  Serum  after  a  lapse  of  a  period 
of  at  least  fourteen  days.  These  cases  may  therefore  be  looked  upon  as  having  undergone 
a  relapse. 


1894. 

1895. 

1896. 

Ages. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Under  1   

1  to  2   

„  ■■'   

3  .,  4   

4  „   

5  „  10   

10  ,,  15   

15  „  20   

20  and  ujjwards... 

1 
1 

poooopcpop 
066666666 

•4 
2 
2 
2 
3 

2 
1 

0-0 
50-0 
0-0 
50-0 
0-0 
0-0 
0-0 
0-0 
0-0 

1 

3 
7 
G 
<) 
15 

2 

2 
•■' 

1 

0-0 
GG-G 
42-8 
0-0 
0-0 
G-6 
0-0 
0-0 
0-0 

Total   

2 

0-0 

13 

23-07 

43 

6 

i:v9 

One  point  that  comes  out  in  connection  with  a  study  of  the  cases  of  diphtheria  treated 
wifh  antitoxin  is  that  in  a  certain  proportion  of  them  there  appears  to  be  a  distinct  recrudescence 
of  the  disease,  which  is  indicated  by  the  fact  that  it  was  necessary  to  inject  a  fresh  dose  of  anti- 
toxin at  a  later  stage  (Table  XLIV.).  It  has  been  deemed  advisable  to  take  an  interval  of 
14  days  as  that  which  affords  the  best  evidence  of  the  occurrence  of  this  recrudescence.  It  would 
seem  that  in  such  cases  the  amount  of  antitoxin  injected  has  only  been  sufficient  to  neutralise 
the  quantity  of  toxin  in  the  body  at  the  time  of  injection,  the  patient  being  still  left  in  a  com- 
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paratively  unprotected  condition,  with  the  result  that  he  has  contracted  what  might  practically  be  caees  of  relapse, 
called  a  second  attack  of  the  disease.  Of  course  these  relapses  occur  even  in  cases  in  which  anti- 
toxin has  not  been  given,  but  there  are  no  definite  data  on  which  to  base  any  comparison.  One 
fact  is  most  strongly  brought  out  in  this  series  of  figures,  i.e.,  the  importance  of  administering  a 
sufficient  amount  of  antitoxin  not  only  to  neutralise  the  poison  that  is  actually  present  at  the  time 
of  the  injection,  but  to  leave  a  sufficient  amount  in  the  body  of  the  patient  to  neutralise  any  of 
the  poison  that  may  be  formed  for  some  little  time  afterwards,  in  order  that  the  tissues  may  be 
left  free  to  carry  on  the  process  of  regeneration  by  means  of  which  the  membranous  patches  are 
thrown  off  and  "the  wounded  surface  healed.  In  1894,  when  the  amount  of  antitoxin  given  was 
comparatively  low,  we  find  that  there  were  8-3  per  cent,  of  such  relapses ;  this,  however,  applies 
only  to  a  small  number  of  cases.  In  1895  there  was  a  percentage  of  0  6  of  similar  cases ;  but  from 
a  careful  examination  of  the  tables  it  would  appear  that  injections  were  not  given,  in  cases  in  which 
there  was  actual  relapse,  in  nearly  the  same  proportion  of  cases  as  in  1896,  so  that  this  figure 
cannot  be  taken  to  represent  accurately  the  number  of  relapses.  In  1896  the  figure  had  risen 
to  1*2  per  cent. — a  figure  which  maybe  taken  as  the  basis  for  future  comparisons.  The  1895 
figures  are  of  comparatively  little  value;  the  1896  figures  will,  however,  iDe  useful  for  future 
reference. 


Table   XLV. — Showing  Haemorrhagic   cases    of  Diphtheria,  with   percentage   Mortality   (at  ^jp^j^eHa^''^ 
different  ages),  in  which  Diphtheria  bacilli  were  found  and  in  which  Antitoxic  Serum 
was  injected. 


1895. 

1896. 

Ages. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Ages 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Under  1  

1  to  2  

2  „  3  

3  „  4  

4  „  5  

6  „  10  

10  ,,  15  

15  ,,  20  

20  aud  upwards   

i 

H 
G 
13 
35 
3 

1 
2 
5 
13 
35 

0-0 
100-0 

83-3 
100-0 
100-0 
100-0 

0-0 
0-0 

Under  1   

1  to  2   

2  .,  3   

3  .,  4   

4  .,  5   

5  .,  10   

10  .,  15   

15  ,,  20   

20  and  upward,'  

2 
9 
11 
1G 
50 
7 

2 
9 
11 
16 
49 
7 

0-0 
100-0 
100-0 
100-0 
100-0 
98-0 
100-0 
0-0 
0-0 

Total   

Gl 

59 

96-7 

Total   

95 

94 

98-9 

In  1895  there  were  61  haemorrhagic  cases  of  diphtheria  injected  with  antitoxin  (Table 
XLV.),  but  all  of  them  but  two  died,  giving  a  death-rate  of  96"7  per  cent.  Of  the  13 
haemorrhagic  cases  not  injected  (Table  XLVI.)  every  one  died.  In  1896  only  one  case  out 
of  95  recovered  of  those  injected  (Table  XLV.),  whilst  of  12  non-injected  cases  (Table  XLVI.) 
every  one  died.  It  would  appear  that  in  this  type  of  case  the  diphtheria  bacilli  are  not  confined 
to  the  membrane  in  the  throat,  but  that  they  have  made  their  way,  in  many  cases  at  any  rate, 
into  the  circulation  and  organs  of  the  body.  Of  course  it  may  be  in  those  rare  cases  that 
recovered  that  we  had  a  large  dose  of  toxin  rapidly  absorbed  without  the  diphtheria  bacilli,  and 
that  when  this  poison  was  neutralised  by  the  injection  of  large  doses  of  antitoxin  the  tissues  were 
not  so  far  damaged  that  recovery  was  out  of  the  question.  Beyond  doubt  the  appearance  of 
haemorrhages  indicates  that  tlie  tissues  are  most  profoundly  damaged  by  a  large  quantity 
of  toxin. 

Table  XLVI. — Showing  Haemorrhagic  cases  of  Diphtheria,  with  percentage  Mortality  (at 
different  ages),  in  which  Diphtheria  bacilli  were  found  but  in  which  no  Antitoxic  Serum 
was  injected. 


1895. 

1896. 

Ages. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Ages. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Under  1  

1  to  2  

2  3  

3  „  4  

4  ,,  5  

5  ,,  10  

10  ,,  15  

15  ,,  20  

20  and  u.pwards   

2 
1 

8 
2 

2 
1 

S 
2 

0-0 
0-0 
100-0 
100-0 
0-0 
100-0 
100-0 
0-0 
0-0 

Under  1   

1  to  2   

2  3   

3  4   

4  5   

5  ,,  10   

10  „  15   

15  „  20   

20  aud  upwards  

1 

3 
1 
2 
4 

1 

1 
3 
1 
2 
4 

i 

0-0 
lOu'-O 

100-0  — 

100-0 

100-0 

100-0 

0-0 
100-0 

0-0 

Totel   

13 

13 

100-0 

Total   

12 

12 

100-0 
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The  Nature  and  Incidence  of  Rashes. 


Many  rashca 
not  caused  by 
antitoxin. 


Of  the  1894  cases  sent  up  for  bacteriological  examination  24  were  injected  with 
antitoxin;  of  these  13  developed  rashes — 3  urticarial,  4  erj-thematous,  2  "antitoxin" 
rash,  1  blotchy  rash,  2  with  rash — no  further  description  being  given — 1  scarlatinal  rash.  That 
these  were  not  all  due  to  the  antitoxin,  however,  is  evident  from  the  fact  that  two  of  the  21 
cases  not  injected  also  developed  a  rash,  described  as  "bright"  in  one  case  and  "  punctiform 
scarlet  fever"  in  the  other.  It  is  scarcely  necessary  to  give  tlae  number  of  days  at  which  the  rash 
appeared  in  these  cases. 

In  1895  (Table  XLVII.)  the  number  of  rashes  that  made  their  appearance  in  the  injected 
cases  was  1,021.  The  kind  of  rash  met  with  in  the  major  proportion  of  these  cases  was  undoubtedly 
urticarial — a  rash  which,  as  will  be  seen  from  the  figures,  makes  its  appearance  at  a  comparatively 
early  stage  after  the  injection  has  been  made.  There  were  528  cases  in  which  this  rash  occurred, 
usually  making  its  appearance  at  about  the  14th  day.  The  date  of  appearance  of  these  rashes  is 
taken  from  the  day  following  the  injection  of  the  antitoxin ;  but,  as  will  be  seen  from  the  next 
Table  (Table  XLVIII.),  a  certain  proportion  of  these  rashes  would  imdoubtedly  have  made  their 
appearance  had  there  been  no  antitoxin  injected,  for  we  find  that  here  we  have  171  cases  in  which 
a  rash  made  its  appearance  although  no  antitoxin  had  been  administered.  It  should  be  noted, 
however,  that  the  proportion  of  urticarial  rashes  is  comparatively  small — only  35,  or  1'9  per  cent. — 
whilst  the  proportion  of  erythematous  rashes  to  urticarial  rashes  is  slightly  higher  in  the  non- 
antitoxin  cases,  but  considerably  lower  in  the  antitoxin  cases.  Taking  into  account  that  the  cases 
treated  with  antitoxin  were  probably  in  most  cases  comparatively  severe,  and,  therefore,  that  the 
diphtheria  rash  would  in  all  probability  have  been  present  in  a  greater  proportion  of  cases,  the 
number  of  rashes  put  down  to  the  action  of  the  antitoxic  serum  alone  should  be  still  further 
reduced. 

In  1896  (Tables  XLVII.  and  XLVIII.)  1,551  cases  are  recorded  in  which  a  rash  of  some  kind 
or  other  made  its  appearance  during  the  course  of  the  attack  of  diphtheria.  It  is  evident  that  either 
the  character  or  the  nomenclature  of  the  rashes  must  have  undergone  considerable  modification  in 
this  year ;  the  proportion  of  urticarial  rashes  has  fallen  very  considerablj',  as  we  have  now  only 
425  cases,  against  524,  of  erythematous  rash.  Both  in  1895  and  1896  we  have  the  heading 
"  Antitoxin  Eash,"  which  in  the  former  year  accounts  for  32  of  the  rashes,  whilst  in  1896  this 
number  has  risen  to  121.  In  1896,  too,  the  proportion  of  scarlet  fever  rashes  is  comparatively 
high,  as  this  year  there  were  72  cases,  against  12  in  1895,  whilst  of  those  not  injected  there  were 
74  scarlet  fever  rashes  in  1896,  against  27  in  1895.  Of  the  non-injected  cases  in  1896  in  which 
diphtheria  bacilli  were  found,  320  suffered  from  some  form  of  rash.  Here  again  the  number  of 
erythematous  and  punctiform  erythematous  rashes  was  very  high,  these  forms  of  rash  accounting 
for  82  and  96  cases  respectively,  against  37  and  22  in  1895,  from  which  it  will  be  gathered  that 
rashes  were  much  more  carefully  looked  for  and  noted  in  1896  than  in  1895.  Scarlet  fever 
accounts  for  74  of  the  rashes,  and  urticaria  for  only  20 ;  still,  this  table  also  indicates  that  even 
without  antitoxic  serum  a  large  number  of  diphtheria  cases  are  found  to  develop  rashes,  these 
being  especially,  however,  of  the  erythematous  and  scarlatinal  types ;  from  this  we  should  gather 
that  the  urticarial  rash  is  that  which  should  be  more  especially  associated  with  the  use  of  antitoxic 
serum,  although  the  erythematous  type  may  also,  in  a  certain  proportion  of  cases,  be  due  to  this 
rash-producing  action  of  the  serum.  From  the  fact  that  so  many  of  the  rashes  occur  at  a  compara- 
but^Ssirabie.  tively  late  stage  of  the  disease,  and  that  such  a  large  proportion  of  the  cases  recovered,  they  cannot 
be  looked  upon  as  being  in  any  way  dangerous,  although  the  secondary  rise  of  temperature  and  the 
irritation  of  the  skin,  which  usually  accompany  their  presence,  may  undoubtedly  retard  the 
convalescence  of  nervous  and  irritable  patients,  and  any  means  by  which  this  irritating  element  can 
be  eliminated  from  the  serum  must  lead  to  a  distinct  advance  in  the  popularity  of  this  method  of 
treatment. 


Antitoxin  rasli 
urticarial  in 
type. 


Rashes  not 


Bronchitis  and  Pneumonia. 

In  1894  there  were  amongst  the  cases  in  which  diphtheria  bacilli  were  found  one  case  of 
broncho-pneumonia  and  one  of  bronchitis,  both  of  which  recovered.  These  were  not  injected. 
Amongst  the  injected  cases  in  1895  (Table  XLIX.)  we  find  that  there  occurred  5  cases  of  lobar 
pneumonia,  of  which  2  died;  14  of  "pneumonia"  (form  not  stated),  with  9  deaths;  5  of  septic 
pneumonia,  4  deaths ;  1  of  apical  pneumonia,  which  recovered  ;  70  of  broncho-j^neumonia,  of  which 
54  died ;  and  22  of  bronchitis,  with  12  deaths.  Amongst  the  non-injected  cases  (Table  L,)  we 
have  also  a  number  of  these  complications.  For  instance,  there  are  8  cases  of  lobar  pneumonia, 
with  4  deaths ;  8  cases  of  "  pneumonia  "  (form  not  stated),  and  6  deaths ;  1  case  of  septic  pneumonia, 
which  proved  fatal ;  29  cases  of  broncho-pneumonia,  with  20  deaths ;  and  20  cases  of  bronchitis,  of 
which  5  died.  Here,  then,  is  a  difference  as  regards  the  incidence  of  pneumonia  and  bronchitis 
in  diphtheritic  cases — 5'65  per  cent,  in  the  whole  of  the  injected  cases,  against  3'76  on  the  whole  of 
the  cases  not  treated  with  antitoxic  serum.  It  must  be  remembered,  however,  that  in  this  year  only 
those  cases  were  injected  which  were  comparatively  severe  to  begin  with  ;  and,  as  the  "poisoned  " 
condition  of  the  blood  may  play  a  most  important  part  in  determining  pneumonias  and  bronchitis,  we 
should  expect  a  larger  proportion  of  cases  to  be  affected  with  this  complication  in  the  severe 
injected  cases  than  in  the  comparatively  mild  non-injected  cases.  This  comes  out  even  more 
distinctly  in  1896,  when,  although  the  cases  of  bronchitis  and  broncho-pneumonia  especially  were 
still  numerous  amongst  the  cases  injected,  the  proportion  of  such  complications  is  lower  than  in 
1895 — 4-34,  against  5-65,  of  the  injected  cases.  The  percentage  mortality  among? t  these  cases  has, 
however,  fallen  from  69  2  to  44-1.    Amongst  the  uninjected  cases  there  has  been  a  fall  from  3-76 
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to  2*2,  whilst  th.e  percentage  mortality  has  also  fallen  from  54"5  to  31 '5.  Bearing  in  mind  the 
fact  that  in  1896  the  proportion  of  mild  cases  amongst  those  not  treated  with  antitoxin  was 
comparatively  large,  these  figures  are  readily  accounted  for,  especially  when  it  is  remembered 
that  pneumonia  and  bronchitis  occurred  in  a  greater  number  of  cases  amongst  the  more  severe 
cases  where  antitoxin  was  given ;  even  here,  however,  the  antitoxin  appeared  to  diminish  the 
liability  of  the  lungs  to  undergo  inflammatory  changes  in  comparatively  severe  attacks  of 
diphtheria. 


Table  XLIX. — Showing  Pneumonic  complications,  with  percentage  Mortality  (at  different  ages), 
in  cases  of  Diphtheria  in  which  Diphtheria  bacilli  were  found  and  in  which  Antitoxic 
Serum  was  injected. 
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Table  L. — Showing  Pneumonic  complications,  with  percentage  Mortality  (at  different  ages), 
in  cases  of  Diphtheria  in  which  Diphtheria  bacilli  were  found  but  in  which 
no  Antitoxic  Serum  was  injected. 
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Tonsillitis  Complications. 

It  will  be  noted,  on  referring  to  Table  IJ.,  that  in  1895  there  were  9  cases  which  are 
described  as  tonsillitis,  and  in  1896,  6,  though  they  were  really  found  to  be  cases  of  diphtheria 
as  not  only  were  diphtheria  bacilli  found  in  the  throat,  but  the  clinical  symptoms  were  so 
characteristic  that  it  was  deemed  advisable  to  administer  antitoxin.    Amongst  these  cases  there 
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Tonsillitis.  were  no  deaths.  In  the  same  periods  (Table  LII.)  there  ^Yere  also  a  number  of  cases  which, 
although  diphtheria  bacilli  were  found,  were  of  such  a  comparatively  mild  type  that  it  was 
not  thought  necessary  to  inject  antitoxin.  Of  such  cases  there  were  31  in  1895,  and  48  in 
1896.  Amongst  these  cases  there  was  only  one  death  (in  1895),  this  fact  affording  additional 
evidence  of  the  mildness  of  the  type  of  disease  in  such  cases.  In  Table  LIII.  are  collected  records 
of  those  cases  in  which,  although  no  diphtheria  bacilli  were  found,  it  was  deemed  expedient  to 
inject  antitoxic  serum  on  account  of  the  clinical  features  presented.  In  1895  such  cases  were 
much  more  numerous  than  in  1896 — 103  against  39.  Here  again  the  death-rate  was  very  low. 
Such  cases  must  accordingly  be  looked  upon  either  as  suffering  from  an  exceedingly  mild  type  of 
diphtheria,  or  as  being  cases  of  true  tonsillitis.  From  the  three  tables,  accepting  the  former 
alternative,  we  find  that,  amongst  cases  diagnosed  as  suffering  from  tonsillitis,  143  in  1895,  and  93  in 
1896,  were  in  all  probability  cases  of  diphtheria — of  comparatively  mild  type,  no  doubt,  as  the  per- 
centage mortality  amongst  these  was  in  1895  only  3-5,  and  in  1896  1"07,  but  still  they  were  cases 
some  of  which  might,  under  other  conditions,  have  developed  more  severe  symptoms ;  whilst  even 
those  which  might  have  remained  mild  could,  under  certain  conditions,  have  been  sent  out  to  form 
foci  from  which  the  disease  might  readily  be  spread. 


Table  LI. — Table  showing  Number  of  cases   (at  different   ages)  of  "  Tonsillitis "  in  which 
Diphtheria  bacilli  were  found  and  in  which  Antitoxic  Serum  was  injected. 
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Table  LII. — Showing  Number  of  cases  (at  different  ages)  of  "Tonsillitis"'  in  which  Diphtheria 
bacilli  were  found  but  in  which  no  Antitoxic  Serum  was  injected. 


1895. 

1896. 

Ages. 

Fountain 
Hospital. 

Western 
Hospital. 

Eastern. 
Hospital. 
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Total. 
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Total. 
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10  „  15  ... 
15  ,,  20  ... 

20  &  upwards 

1 
4 

3 
1 
1 

2 

1 

2 
5 
3 
2 

i 

i 

2 
1 

1' 

i 

2 
10 
11 

4 

3 

Under  1  ... 

1  to   2  ... 

2  „   3  ... 
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10 

2 

13 

1 

1 

3 
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31 
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9 

5 

12 

4 

3 

8 

7 

48 

1  Death — otorrhoea  and  stridor. 


In  a  certain  number  of  doubtful  cases  (Table  LIV.) — sufficiently  doubtful  to  justify  the 
Medical  Officers  in  sending  swabs  from  the  throat  for  examination — no  diphtheria  bacilli  could  be 
demonstrated,  and  so  satisfied  were  the  Medical  Officers  with  this  corroboration  of  their  own 
diagnosis  that  in  no  case  was  antitoxic  serum  injected.  In  1895  there  were  322  such  cases,  with 
5  deaths,  giving  a  percentage  mortality  of  1*55  ;  whilst  in  1896  there  were  356  such  cases,  with 
not  a  single  death. 

Different  aues  One  most  striking  feature  in  connection  with  these  two  groups  of  cases  is  that  amongst  the 

of  incidence     cases  which  are  classed  as  diphtheria  the  highest  incidence  of  the  disease  is  between  5  and  15 

years  of  age  (see  Tables  LI.,  LII.,  and  LIII.),  whilst  amongst  the  "  tonsillitis     cases  (Table  LIV.) 

the  highest  incidence  is  from  15  to  20  and  upwards. 
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It  is  evident  from  a  consideration  of  Tables  LIII.  and  LIV.  that  the  bacteriological  vaiue  of 
examination  was  of  considerable  value  in  helping  to  distinguish  cases  of  mild  diphtheria  from  cases  Ex?mi!ittion!' 
of  true  tonsillitis,  although  it  is  probable  that  a  few,  at  any  rate,  of  the  cases  in  which  diphtheria 
bacilli  could  not  be  found  were,  after  all,  cases  of  true  diphtheria. 


Table  LIII. — Showing  Number  of  cases  (at  different  ages)  of  "  Tonsillitis  "  in  which  no  Diphtheria 
bacilli  were  found  but  in  which  Antitoxic  Serum  was  injected. 
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1 

2 

3 

3  „  4   

3 

i 

3 

7 

3  „  4   

i 

1 

2 

4  „  5   

1 

3 

4 

4  „  5   

1 

2 

3 

5  „  10   

5 

13 

9 

2 

4 

1 

34 

5  „  10   

i 

3 

2 

i 

2 

1 

10 

10  „  15   

6 

5 

4 

2 

1 

18 

10  ,,  15   

G 

1 

2 

9 

15  „  20   

2 

1 

1 

2 

1 

7 

15  ,,  20   

2 

2 

20  and  upwards... 

7 

3 

2 

12 

20  and  upwards... 

2» 

2 

4 

Total   

8 

42 

21 

12 

14 

G 

103 

Total  

1 

15 

4 

.5 

9 

4 

1 

39 

2  Death — Lobar  Pneumonia.    ^  Death — Follicular  Tonsillitis.  "  Death — Rheumatism 

*  Death — Bronchitis.    ^  Death — Bronchitis. 


Table  LIV. — Showing  Number  of  cases  (at  different  ages)  of  "  Tonsillitis  "  in  which  no  Diphtheria 
bacilli  were  found  and  in  which  no  Antitoxic  Serum  was  injected. 


1895. 

1896. 

Ages. 

Fountain 
Hospital. 

Western 
Hospital. 

Eastern 
Hospital. 

South- 

Eastern 

Hospital. 

South- 
western 
Hospital. 

North- 
western 
Hospital. 

North- 

Eastern 

Hospital. 

Total. 

Ages. 

Fountain 
Hospital. 

Western 
Hospital. 

Eastern 
Hospital. 

South- 

Eastern 

Hospital. 

South- 
western 
;  Hospital. 

North- 
western 
Hospital. 

North- 
Eastern 
Hospital. 

Brook 
Hospital. 

Total. 

Under  1  .. 

1  ,,   2  ... 

2  ,,   3  ... 

3  „   4  ... 

4  „   5  ... 

5  ,,  10  ... 
10     15  ... 
15  ,,  20  ... 
20  &  upwards 

1 

3 
8 
5 
15 

1 
1 

2 

4 

3 
20' 
13 

9 
34 

2^ 

1 

2 

7 

2 
21" 
21 
17 
25 

i 

"2 

4 
2 
3 

1 

1 
1 

16i» 
13 
10" 
20 

1 
1 

2 
1 

5 
8 
2 
5 

i 

"4 
1 

4 
5 
5 
15 
7 
67 
71 
45 
103 

Under  1  ... 

1  to  2  ... 

2  ,,   3  ... 

3  „   4  ... 

4  ,,   5  ... 

5  ,,  10  ... 
10  ,,  15  ... 
15  ,,  20  ... 
20  &  upwards 

1 
5 
5 
10 
17 

2 

"5 
15 
17 
15 

33 

i 

2 

14 
11 
12 
22 

1 

4 
7 
12 
17 

i 

1 

2 
3 
12 
15 
19 
26 

2 

6 
6 
G 
12 

4 
1 

5 
5 

2 
4 
4 
11 
60 
62 
80 
133 

Total  ... 

32 

87 

98 

12 

G2 

25 

G 

322 

Total  ... 

38 

87 

62 

41 

79 

32 

2 

15 

356 

'  Death — Scarlet  Fever.  ^  Death — Dentition.  "  Death — Enteritis. 
1"  Death — Broncho-Pneumonia.    "  Death — Broncho-Pneumonia. 


In  Table  LV.  are  recorded  the  cases  (in  which  diphtheria  bacilli  were  found  and  which  cases  sent  to 
were  injected  with  antitoxin)  which  were  sent  to  the  Convalescent  Hospitals  during  the  years  convalescent 

1895-96.  Hospitals. 

It  will  be  noted  that  in  1895  there  were  12  cases  of  convalescent  scarlet  fever  which  were 
attacked  with  diphtheria,  1  succumbing  to  the  disease;  54  cases  in  which  both  scarlet  fever  and 
diphtheria  had  been  present,  3  of  them  ultimately  succumbing  to  the  latter  disease ;  and  3  conva- 
lescent cases  of  diphtheria  in  which  there  appear  to  have  been  relapses,  one  of  these  cases  ending 
fatally — in  all  69  cases,  with  5  deaths.  In  1896  the  figures  are  very  much  more  favourable,  for 
although  in  the  two  Convalescent  Hospitals  (the  Northern  and  Grore  Farm)  there  were  46  cases  of 
convalescent  scarlet  fever  attacked  with  diphtheria,  182  convalescent  scarlet  fever  and  diphtheria 
cases,  and  8  convalescent  diptheria  cases,  or  236  cases  in  all,  there  were  only  three  deaths 
amongst  these  cases  treated  with  antitoxic  serum.  Of  the  similar  cases  (Table  LVl.;  in  which  no 
antitoxic  serum  was  used,  we  have  in  1895  122  cases — all  presumably  very  mild — with  1  death;  and 
in  1896  96  similar  cases,  also  with  1  death.  So  that,  taking  the  two  sets  of  figures  together,  we  have 
in  1895  191  cases,  with  6  deaths,  and  in  1896  332  cases,  with  4  deaths.  These  results  are 
exceedingly  satisfactory  from  every  point  of  view.  Of  similar  cases  sent  up  for  examination  in 
which  no  diphtheria  bacilli  were  found  but  in  which  antitoxic  serum  was  used  (Table  LVII.),  there 
were  4,  all  of  which  recovered,  in  1895,  and  38,  with  1  death,  in  1896;  whilst  of  those  in  which 
no  diphtheria  bacilli  were  found  and  no  antitoxic  serum  was  injected  (Table  LVIIL),  there  were  58 
in  1895,  and  50  in  1896.  All  of  these  cases  recovered,  so  that  it  may  be  assumed  that  both  cHnical 
and  bacteriological  diagnoses  in  these  cases  were  correct,  and  that  they  were  not  cases  of  diphtheria 
at  all. 
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Table  LV. — Showing  the  Nature  of  the  Disease  from  which  the  patients  (at  different  ages)  had  been 
suffering  when  transferred  to  the  Convalescent  Hospitals.  Examinations  for  Diphtheria 
bacilli  were  not  made,  or  were  not  recorded  as  having  been  made,  before  the  cases  were 
admitted  to  the  Convalescent  Hospitals,  In  the  following  cases  Diphtheria  bacilli  were 
found  and  Antitoxic  Serum  was  injected  during  stay  in  the  Convalescent  Hospitals. 


1895. 

1  1896. 

Ages. 

Northern  Hospital. 

Northers  Hospital. 

Gore  Farm  Hospital 

Convalescent 
Scarlet  Fever. 

Convalescent 
Sc^rIet  Fever 
and  Dijihtheria. 

Convalescent 
Diphtheria. 

1 

!  Convalescent 
Scarlet  Fever. 

Convalescent 
Scarlet  Fever 
and  Diphtheria. 

Convalescent 
Diphtheria. 

Convalescent 
Scarlet  Fever. 

Convalescent 
Scarlet  Fever 
and  Diphtheria. 

Under  1  ... 
Ito    2  ... 

2  3  ... 

3  4  ... 

4  „    5  ... 

5  „  10  ... 
10      15  ... 
15  ,,  20  ... 
20  &  upwards 

2 

(;» 

3 

1 

■72 

23* 
10 
2 

3 

2 
1  = 

3 
2 

13' 
2 

"i 

22« 
13 
79« 
27 

7 

2 

1 

5 
2 

... 
3 
4 

14 
5 

i 

4 

20 
5 

1 

Total  ... 

12 

54 

3 

20 

151 

8 

26 

31 

1  Death.    =  Death.    »  Death.    *  Death.     =  Death.    «  Death.    '  Death.    "  Death. 


Table  LVI. — Showing  the  Nature  of  the  Disease  from  which  the  patients  (at  different  ages)  had  been 
suffering  when  transferred  to  the  Convalescent  Hospitals.  Examinations  for  Diphtheria 
bacilli  were  not  made,  or  were  not  recorded  as  having  been  made,  before  the  cases  were 
admitted  to  the  Convalescent  Hospitals.  In  the  following  cases  Diphtheria  bacilli  were 
found  but  no  Antitoxic  Serum  was  injected  during  stay  in  the  Convalescent  Hospitals. 


1895. 

1896. 

Northern  Hospital. 

Northern  Hospital. 

Gore  Farm  Hospital. 

Ages. 

Convalescent 
Scarlet  Fever. 

Convalescent 
Scarlet  Fever 
and  Diphtheria. 

Convalescent 
Diphtheria. 

Convalescent 
Scarlet  Fever. 

Convalescent 
Scarlet  Fever 
and  Diphtheria. 

Convalescent 
Diphtheria. 

Convalescent 
Scarlet  Fever. 

Convalescent 
Scarlet  Fever 
and  Diphtliiriii. 

Uuder  1  ... 
Ito    2  ... 

2  ,,    3  ... 

3  „    4  ... 

4  „    5  ... 

5  „  10  ... 
10  „  15  ... 
15  ,,  20  ... 
20  &  upwards 

2 
2 

10 
5 
1 
1 

i 

4 

8 

34  » 
12 
3 

i 
5 
9 

19 
2 

3 

i 

0 

5 
1 

(> 
(> 

231" 
8 
5 

i 

3 
3 
3 
1 

1 
1 
10 
10 

2 

Total  ... 

21 

(12 

39 

13 

48 

11 

22 

2 

3  Death.    ^ "  Death. 


Table  LVII. — Showing  the  Nature  of  the  Disease  from  which  the  patients  (at  different  ages)  had 
been  suffering  when  transferred  to  the  Convalescent  Hospitals.  Examinations  for  Diphtheria 
bacilli  were  not  made,  or  were  not  recorded  as  having  been  made,  before  the  cases  were 
admitted  to  the  Convalescent  Hospitals.  In  the  following  cases  no  Diphtheria  bacilli  were 
found  but  Antitoxic  Serum  was  injected  during  stay  in  the  Convalescent  Hospitals. 


1895. 

1896. 

Northern 

Hospital. 

Northern  Hospital. 

Gore  Farm  Hospital. 

Ages. 

Convalescent 
Scarlet  Fever. 

Convalescent 
Scarlet  Fever 
and  Diphtheria. 

Convalescent 
Scarlet  Fever. 

Convalescent 
Scarlet  Fever 
and  Diphtheria. 

Convalescent 
Diphtheria. 

Con\'.alescent 
Scarlet  Fe\  er. 

Convalescent 
Scarlet  Fe\  er 
anti  Di})litlicria. 

Under  1   

1  to  2   

2  ,,  3   

3  .,  4   

4  „  5   

5  „  10   

10  15   

15  „  20   

20  and  upwards... 

3 

i 

3 
3 
10" 
4 
2 

3 

1 
... 

1 

i 
1 

1 

1 

i 
1 
1 
1 

Total  

0 

1 

25 

1 

8 

>  Death. 
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Table  LVIII. — Showing  the  Nature  of  the  Disease  from  which  the  patients  (at  different  ages)  had 
been  suffering  when  transferred  to  the  Convalescent  Hospitals.  Examinations  for  Diphtheria 
bacilli  were  not  made,  or  were  not  recorded  as  having  been  made,  before  the  cases  were 
admitted  to  the  Convalescent  Hospitals.  In  the  following  cases  no  Diphtheria  bacilli  were 
found  and  no  Antitoxic  Serum  was  injected  during  stay  in  the  Convalescent  Hospitals. 


1895. 

1896. 

Ages. 

Northern  Hospital. 

NoRTiuRN  Hospital. 

Gore  Farm  Hospital. 

Convalescent 
Scarlet  Fever. 

Convalescent 
Scarlet  Fever 
and  Diphtheria. 

Convalescent 
Diphtheria. 

Convalescent 
Scarlet  Fever. 

Convalescent 
Diphtheria. 

Convalescent 
Scarlet  Fever. 

Convalescent 
Scarlet  Fever 
and  Diphtheria. 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4  „  5 

5  „  10   

10  „  15   

15  20   

20  and  upwarJ.s... 

2 
2 
4 
2 

2 

i 

2 

"4 
4 

26 
5 
1 
3 

2 
5 
15 
8 
6 
1 

1 
1 

2 

1 
7 

1 

Total  

12 

3 

43 

37 

4 

8 

1 

ANALYSIS  OF  CASES  IN  WHICH  NO  DIPHTHERIA  BACILLI  WERE  FOUND. 

In  a  certain  proportion  of  the  cases  sent  to  the  laboratories  (see  Tables  LIIL,  LIV.,  LVII., 
and  LVIII.)  diphtheria  bacilli  could  not  be  found,  sometimes  after  repeated  examination. 

Some  of  these  were  undoubtedly  cases  of  diphtheria,  and  the  clinical  symptoms  were  so  ^^'^"y  ^'^y^  "^"es 
marked  that  the  physicians  in  charge  considered  it  advisable  to  inject  antitoxin  (Table  ]jIX.*).  ttie'ia!'^^'''*^' 

Table  LIX. — Showmg  percentage  Mortality  at  different  ages  of  cases  in  which  no  Diphtheria  bacilli 
were  found  and  in  which  Antitoxic  Serum  was  injected.  (In  the  top  line  is  given  the  day 
on  which  antitoxic  serum  was  injected,  reckoning  from  the  appearance  of  the  initial 
symptoms  as  reported  by  the  Ambulance  Nurse.) 


Day  of  Disease. 

1 

2 

3 

4 

5 

C 

7 

.  8 

and 
upwards. 

Onset  in 
Hospital. 

Total. 

Mortality 

s 

per  Cent. 

Ages. 

i 

d 

"S 

"§ 

d 

"S 

ci 

I3 

a; 

ci 

Q 

V 

a 
0 

0 

Q 

0 

a 

0 

a 

rt 

a 

a 

0 

fi 

a 

d 

a; 

Under  1 

1 

G 

3 

5 

9 

3 

1 

2 

1 

1 

1 

5 

3 

1 

24 

11 

45•8^ 

1  to  2 

2 

9 

3 

9 

5 

9 

4 

5 

1 

5 

3 

2 

17 

9 

; 

2 

05 

29 

44-6^ 

2  „  3 

1 

9 

2 

8 

1 

19 

4 

1.-. 

5 

3 

7 

2 

10 

4 

81 

19 

23-4,^  31-5 

3  „  4 

4 

4 

1 

10 

2 

9 

4 

17 

7 

11 

10 

7 

19 

7 

8 

92 

31 

33-61 

4  5 

9 

7 

1 

7 

1 

15 

5 

15 

4 

s 

2 

2 

14 

4 

3 

1 

80 

18 

22-5' 

5  „  10 

22 

i 

25 

1 

31 

5 

39 

5 

24 

5 

10 

0 

14 

38 

7 

11 

220 

27 

12-2 

10  „  15 

10 

17 

2 

20 

2 

19 

1 

11 

2 

7 

0 

i 

9 

2 

2 

101 

10 

9-9 

15  „  20 

4 

4 

4 

5 

3 

5 

2 

2 

3 

1 

31 

2 

0-4 

20  and  upwards 

5 

7 

10 

1 

10 

10 

i 

5 

1 

5 

0 

1 

58 

4 

0-8 

Total 

58 

1 

88 

13 

104 

19 

128 

24 

102 

24 

02 

17 

50 

13 

127 

37 

33 

3 

752 

151 

20-07 

Mortality  ) 
per  cent,  j" 

1-7 

14-7 

18-2 

18-7 

23-5 

27-4 

26-0 

29-1 

9-09 

That  a  large  proportion  of  these  were  cases  of  true  diphtheria  is  evident  from  the  fact  that  the  death- 
rate  amongst  them  was  20-07  per  cent.,  and  of  those  under  5  years  of  age  31-5  per  cent.,  although 
of  the  cases  injected  on  the  first  day  the  death-rate  was  only  1-7  per  cent.  This  is  a  very  important 
figure,  and  one  that  should  be  compared  with  the  deaths  amongst  the  whole  of  the  cases  in 
which  diphtheria  bacilli  were  not  found  (Table  LX.) ;  for,  although  the  death-rate  amongst  those 
injected — probably,  of  course,  the  more  severe  cases — was  only  1-7,  the  death-rate  over  the  whole 
of  the  cases  was  3-o  per  cent.  :  that  is,  there  was  a  considerably  higher  death-rate  amongst  those  in 
which  it  was  not  considered  necessary  to  inject  antitoxin,  than  there  was  amongst  those  in  which 
this  method  of  treatment  was  resorted  to.    This  is  a  very  striking  circumstance  from  the  fact 


*  In  these  tables  are  summarised  the  figures  for  the  several  years.  In  the  Appendix  (Table  XLVa.)  are  given  full 
lists  of  all  the  cases  that  died,  and  the  complications  developed  in  each  case  ;  the  time  that  the  patient'was  in  hospital, 
and  the  method  of  treatment— that  is,  with  or  without  antitoxin — are  also  recorded.  Anyone  who  wishes  to  follow  these 
cases,  therefore,  will  be  able  to  check  the  statistics  given  and  the  statements  made  throughout  this  Report. 
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that  all  the  other  figures  are  exactly  the  reverse  of  this  :  that  is,  the  greatest  number  of  cases  died 
where  antitoxin  is  used,  as  these  are  the  cases  which,  in  spite  of  the  absence  of  the  diphtheria 
bacillus — an  absence  which  is  comparatively  easily  explained  when  the  examination  is  made  at 
the  later  stages  of  the  disease — were,  clinically,  comparatively  severe  forms  of  diphtheria,  and 
were  treated  as  such  by  the  physicians.  Although  the  death-rate  over  the  total  cases  is  20-07  per 
cent.,  that  amongst  the  cases  in  which  diphtheria  bacilli  were  not  found  and  which  were  not 
Most  fatal  under  treated  with  antitoxin  was  only  10'7  |)er  cent.  (Table  LX.),  the  fall  in  the  mortality  being  specially 
6  years.  marked  in  the  later  years — from  5  upwards.   Before  5  years  of  age,  although  there  is  a  considerable 

difference  in  the  mortality  between  those  cases  injected  and  those  not,  the  difference  is  not  so  great 
as  in  the  later  years,  being  24*4  as  compared  with  31 '5  per  cent. 


Table  LX. — Showing  percentage  Mortality  at  different  ages  of  all  cases  that  have  been  bacterio- 
logically  examined  and  in  which  no  Diphtheria  bacilli  were  found.  (Showing  day  of  disease, 
taken  from  Ambulance  Nurse's  Report.) 


Day  of  Disease. 

1 

2 

3 

4 

5 

6 

7 

8 
and 
upwards. 

No 
History. 

Total. 

Mortality 
per  Cent. 

Ages. 

Q 

o 

o 

o 

o 

a 
0 

tS 
« 

0 

.c 

■§ 

(a 
fi 

m 
ci 

"§ 
Q 

a 

a 
0 

d 

a 

i 

u 

a 

w 
D 

« 

tn 
§ 

£ 

C3 
V 

a 

Under  1   

1  to  2   

2  ,,  3   

3  „  4   

4  „  5   

5  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards 

1 

4 
5 
27 
25 
102 
43 
15 
18 

'  1 

2 
2 
2 
1 

11 

23 
28 
29 
37 
123 
83 
44 
63 

7 
6 

10 
2 
3 

10 
1 

2 

8 
28 
33 
41 
53 
156 
105 
62 
103 

3 
10 
9 
6 
8 
13 
3 

"2 

8 
19 
39 
45 
44 
147 
104 
59 
106 

3 
8 
6 
9 
9 
10 
4 
1 
1 

6 
15 
27 
39 
30 
107 
64 
36 
76 

2 
4 
9 

14 
4 

11 
3 
2 
3 

6 
13 
14 
26 
29 
91 
55 
31 
41 

3 
5 
5 
5 
6 
8 
2 
3 
1 

2 
7 
20 
17 
17 
55 
20 
15 
35 

2 
3 
1 
6 
4 
1 
2 

"1 

10 
31 
32 
57 
48 
124 
65 
30 
60 

6 
12 
10 
12 
11 
15 
5 
1 
2 

1 

1 
1 
1 

5 
2 
3 
1 

1 
1 

2 
3 
2 
2 
4 
7 
1 
2 
5 

1 

9 

2 

2 
1 

55 
143 
201 
284 
288 
917 
542 
297 
508 

28 
50 
53 
56 
50 
71 
21 
7 
12 

50-9^ 
34-9  / 
26-3  ^24-4 
19-7  \ 

17-3  y 

7-7 
3-8 
2-3 
2-3 

Total   

240 

8 

441 

41 

589 

54 

571 

51 

400 

52 

306 

38 

188 

20 

457 

74 

15 

2 

28 

8 

3,235 

348 

10-7 

Mortality  per  cent.  . . . 

3-3 

9-2 

9-1 

8-9 

13-0 

12-4 

10-6 

16-1 

13-3 

28-5 

On  analysing  these  figures,  we  find  that  in  1895  (Tables  LXI.,  LXII.,  LXIII.),  of  these 
somewhat  doubtful  cases,  114  of  the  non-injected  cases  that  came  under  treatment  on  the  first 
day  3  died,  whilst  of  10  cases  injected  on  the  first  day  every  one  recovered.  After  that  period 
the  figures  correspond  relatively,  fairly  accurately,  with  the  totals.  We  find  that  of  33J  cases 
injected,  61,  or  18"2  per  cent,,  died;  whilst  of  1,136  cases  not  injected,  100,  or  8*8  per  cent., 
died — giving  a  mortality  over  the  whole  of  10'9  per  cent.  It  will  be  noted  that  the  mortality 
in  children  up  to  5  years  of  age  is  still  very  high,  whether  the  patients  be  injected  or  not ;  this, 
of  course,  from  a  consideration  of  the  total  mortality,  we  should  expect  to  be  the  case. 


Table  LXI. — Showing  percentage  Mortality  at  different  ages  of  all  cases  that  have  been  bacterio- 
logically  examined  during  1895  and  in  which  no  Diphtheria  bacilli  were  found.  (Showing- 
day  of  disease,  taken  from  Ambulance  Nurse's  Report.) 


1895. 


Day  of  Disease. 

1 

2 

3 

4 

5 

6 

7 

8 
and 
upwards. 

NO 
History. 

Total. 

Mortality 
per  Cent. 

Ages. 

Q 

0 

0 
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.3 
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<u 

a 
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0 

-§ 

Q 

0 

a 

0 

d 

1 
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§ 
0 

d 

(U 

Q 

X 

d 

1 

d 
a> 
Q 

§ 
0 

.c 

d 

tu 

a 

rt 

-§ 

a; 
Q 

Under  1  ... 

1  to  2  ... 

2  „   3  ... 

3  „   4  ... 

4  „   5  ... 

5  „  10  ... 
10  „  15  ... 
15  ,,  20  ... 
20  &  upwards 

3 
1 
18 

12 
52 
18 
3 
7 

2 
1 

6 
11 
17 
12 
21 
78 
51 
24 
27 

3 
2 
6 
1 
2 
6 
1 

1 

3 
13 
15 
15 
23 
71 
53 
27 
63 

1 

5 
2 
2 
4 
5 
2 

i 

2 
8 
16 
24 
18 
63 
47 
26 
58 

1 

5 
2 
5 
5 
5 
2 

i 

3 
6 
10 
18 
8 
54 
26 
12 
32 

2 
2 
5 
10 
1 
5 

i 

3 

4 
8 
3 
14 
9 
37 
21 
12 
20 

2 
3 

2 
2 
5 
2 
2 

2 
3 
9 
0 
1 

16 
7 
9 

10 

2 
1 

3 
1 

7 
13 
14 
23 
15 
46 
28 

8 
25 

4 
4 
4 
4 
3 
7 
1 
1 

1 

3 

1 

1 
3 
1 
2 
3 
5 
1 
2 
4 

2 
1 

i 
1 

29 
68 
86 
132 
110 
425 
252 
123 
246 

16 
24 
20 
29 
20 
34 
8 
4 
6 

55-1 
35-2 
23-2 
21-9 
18-1 
8-0 
3-1 
3-2 
2-4 

Total  ... 

114 

3 

247 

22 

283 

22 

262 

26 

109 

29 

128 

18 

63 

7 

179 

28 

4 

1 

22 

5 

1,471 

161 

10-9 

Mortality  > 
per  cent.  ( 

2-6 

8-9 

... 

7-7 

9-9 

17-1 

14-06'  ... 

1 

11-1 

15-6 

25-0 

22-7 

61 


Table  LXII.  Showing  percentage  Mortality  at  different  ages  of  cases  examined  during  1895 

in  which  no  Diphtheria  bacilli  were  found  but  in  which  Antitoxic  Serum  was  injected. 
(In  the  top  line  is  given  the  day  on  which  antitoxic  serum  was  injected,  reckoning  from 
the  appearance  of  the  initial  symptoms  as  reported  by  Ambulance  Nurse.) 

1895. 


Day  of  Disease. 

1 

2 

3 

4 

5 

6 

7 

8 
and 
upwards. 

Onset  in 
Hospital. 

Total. 

c 

1 

CO 

.go 

Ages. 

V 
ce 
cS 

H 

ci 

CD 

rt 

CD 

ci 

c? 

cu 

c3 

S  p, 

O 

a 

o 

a 

D 

a 

O 

a 

o 

a 

o 

Q 

O 

a 

o 

Q 

o 

Q 

Under  1   

3 

1 

3 

1 

1 

1 

2 

1 

1 

1 

2 

2 

12 

7 

00  0 

1  to  2   

i 

5 

2 

5 

3 

5 

3 

2 

i 

2 

2 

6 

3 

"4 

1 

30 

15 

50-0 

2  „  3   

5 

1 

6 

8 

1 

"i 

i 

3 

7 

2 

33 

5 

15'1 

3  „  4   

2 

1 

3 

6 

2 

8 

4 

5 

1 

6 

4 

9 

2 

"5 

44 

14 

31-8 

4  „  5   

1 

3 

1 

2 

5 

2 

5 

1 

2 

4 

1 

1 

23 

5 

21-7 

5  „  10   

5 

16 

1 

11 

19 

2 

13 

3 

9 

1 

"s 

12 

2 

7 

97 

9 

9-2 

10  ,,  15   

3 

15 

2 

12 

1 

8 

1 

2 

4 

2 

2 

1 

49 

4 

8-1 

15  „  20   

3 

1 

3 

2 

2 

2 

1 

14 

0-0 

20  and  upwards 

5 

10 

1 

7 

5 

i 

2 

1 

3 

33 

2 

6-06 

Total   

10 

57 

9 

53 

6 

62 

12 

41 

11 

26 

3 

22 

7 

45 

12 

19 

1 

335 

61 

18-2 

Mortality  per  cent. 

0-0 

15-7 

11-3 

19-3 

26-8 

11-5 

31-8 

26-6j  ... 

5-2 

Table  LXIII. — Showing  percentage  Mortality  at  different  ages  of  cases  in  which  no  Diphtheria 
bacilli  were  found  and  in  which  no  Antitoxic  Serum  was  injected. 


1895. 


Ages. 

Number  of  Cases. 

Number  of  Deaths. 

Mortality  per  Cent. 

Under  1   

17 

9 

52-9 

1  to  2   

38 

9 

23-6 

2   „  3   

53 

15 

28-3 

3  „  4   

88 

15 

17'04 

4   „  5   

87 

15 

17-2 

5   ,,  10   

328 

25 

7-6 

10   ,,  15   

203 

4 

1-9 

15   ,,  20   

109 

4 

3-6 

20  and  upwards  

213 

4 

1-8 

Total   

1,136 

100 

8-8 

In  1896  (Tables  LXIV.,  LXV.,  LXVI.)  the  figures  tell  much  the  same  tale  that  they  Sxinand 
do  in  1895.  Only  1  death  occurred  amongst  the  antitoxin  cases  injected  on  the  first  day, 
giving  a  mortality  of  2-08  per  cent.,  whilst  amongst  the  whole  of  the  cases  the  percentage 
mortality  treated  on  the  first  day  was  3-9.  The  mortality  amongst  the  antitoxin-treated  cases 
is  21*5,  whilst  amongst  the  cases  in  which  no  antitoxin  was  injected  it  is  very  low  after  the 
third  year;  but  amongst  children  under  1  year  of  age  the  mortality  is  considerably  higher 
amongst  the  uninjected  cases  than  it  is  amongst  the  injected — in  the  one  case  (on  a  small 
number  of  cases)  being  57-1  per  cent.,  in  the  other  33-3.  A  somewhat  remarkable  feature  of 
these  percentage  mortalities  is  that  they  undergo  considerable  variations  from  1  year  upwards. 

Table  LXIV. — Showing  percentage  Mortality  at  different  ages  of  all  cases  that  have  been 
bacteriologically  examined  and  in  which  no  Diphtheria  bacilli  were  found.  (Showing 
day  of  disease,  taken  from  Ambulance  Nurse's  Report.) 

1896. 


Day  of 
Disease. 

1 

2 

3 

4 

5 

6 

7 

8 

and 
upwards. 

No 
History. 

Total. 

Mortality  1 
per  Cent.  | 

Ages. 

m 
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Ci 

J 

cu 
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0 

"§ 
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1 
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0 

0 

V 

S 
0 

cS 
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a 
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n 

ci 
0 

S 

a> 

a 
0 

CD 

Q 

0 

0 
0 

Is 
Q 

ci 

S 
1? 

a> 

c3 

a 

Under  1... 

1  to  2... 

2  ,,  3... 

3  „  4... 

4  „  5... 

5  ,,  10... 
10  ,,  15... 
15  ,,  20... 
20  &  upwards 

1 
1 

4 
9 
13 
50 
25 
12 
11 

1 

i 
2 
1 

5 
12 
11 
17 
16 
45 
32 
20 
36 

4 
4 
4 
1 
1 
4 

i 

5 
15 
18 
26 
30 
85 
52 
35 
40 

2 
5 
7 
4 
4 
8 
1 

i 

6 
11 

23 
21 
26 
84 
57 
33 
48 

2 
3 
4 
4 
4 
5 
2 
1 

3 
9 
17 
21 
22 
53 
38 
24 
44 

2 
4 
4 
3 
6 
3 
1 

2 

5 
11 
12 
20 
54 
34 
19 
21 

1 

2 
5 
3 
4 
3 

i 

1 

"4 
11 
11 

16 

39 
13 
6 
25 

2 
1 
3 
3 
1 
2 

1 

3 
18 
18 
34 
33 
78 
37 
22 
33 

2 
3 
6 
8 
8 
8 
4 

2 

1 
1 
1 

2 
2 
3 
1 

1 
1 
1 

2 

i 

1 

i 
i 

26 
75 
115 
152 
178 
492 
290 
174 
262 

12 

26 
33 
27 
30 
37 
13 
3 
6 

46-1 
34-6 
28-6 
17-7 
16-8 
7-5 
4-4 
1*7 
2-2 

Total  ... 

126 

5 

194 

19 

306 

32 

309 

25 

231 

23 

178 

20 

125 

13 

278 

46 

11 

1 

6 

3 

1,764 

187 

10-6 

Mortality  "1 
per  ceni.  / 

3'9 

9-7 

10-4 

8-09 

9-9 

11-2 

10-4 

16-5 

9-09 

.50-0 

62 


Table  LXV. — Showing  percentage  ^Mortality  at  different  ages  of  cases  in  which  no  Diphtheria 
bacilli  were  found  but  in  which  Antitoxic  Serum  was  injected.  (In  the  top  line  is  given 
the  day  on  which  antitoxic  serum  was  injected,  reckoning  from  the  appearance  of  the 
initial  symptoms  as  reported  by  the  Ambulance  Nurse.) 


1896. 


Day  of  Disease. 
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01 
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O 
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01 

c 
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£  S 
s  c 

1  to  2   

2  „  3   

3  „  4   

4  „  5   

5  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards 

1 
1 
1 
4 
8 
17 
7 
4 
5 

i 

3 
4 
4 
2 
4 
9 
2 
1 
2 

2 
1 
1 

2 
4 
2 
7 
5 
20 
8 

O 

1 

2 
1 
2 
1 
5 
1 

2 

4 
11 

3 
10 
20 
11 

2 

3 

i 

3 
2 
3 
3 

5 
11 
9 
10 
11 
9 
1 
5 

1 

2 

.3 

3 
2 

9 

3 
5 
6 
6 
7 
3 
3 
3 

2 
3 
2 
2 
2 

2 
1 

1 

4 
4 
2 
9 
4 

4 

2 
3 

i 

3 
11 
9 
10 
10 
26 
7 
3 
3 

1 
6 
2 
5 
3 
5 
2 

1 

1 

9 

1 

3 
2 
4 
1 

i 
i 

... 

12 
35 
48 
48 
57 
123 
52 
17 
25 

4 
14 
14 
17 
13 
18 
6 
2 
2 

40-0 
29-1 
35-4 
22-8 
14-G 
11-5 
11-7 
8-0 

Total   

48 

1 

31 

4 

51 

13 

6G 

12 

01 

13 

36 

14 

28 

6 

82 

25 

14 

2 

417 

90 

21-5 

Mortality  per  cent. 

2-08 

12-9 

25-4 

18-1 

21-3 

38-8 

21-4 

30-4 

14-2 

Table  LXVI. — Showing  percentage  Mortality  at  different  ages  of  cases  in  which  no  Dijihtlieria 
bacilli  were  found  and  in  which  no  Antitoxic  Serum  was  injected. 

1896. 


Ayes. 

Cases. 

Deaths. 

Mortality  per  cent. 

Under  1   

14 

8 

57-1 

1  to    2  ..■  

40 

12 

30-0 

2  „  3   

67 

19 

28-3 

3  4   

104 

10 

9-G 

4  „  5   

121 

17 

14-04 

5  „  10   

369 

19 

5-1 

10  ,,  15   

238 

7 

2-9 

15  ,,  20   

157 

1 

0-6 

20  and  upwards  

237 

4 

1-6 

Total   

1,347 

97 

7 

These  variations  may  to  a  certain  extent  be  accounted  for  by  the  fact  that  the  numbers 
admitted  and  put  under  treatment  at  different  days  varied  very  considerably  ;  so  that,  unless 
the  proportion  of  these  figures  is  carefully  examined,  the  figures  in  the  final  column,  in  which  the 
death-rate  is  given,  may  be  very  misleading :  the  more  cases  that  come  under  treatment  before 
the  end  of  the  third  day,  the  lower  should  be  the  death-rate. 


Extent  and  Position  of  Membrane. 

In  young  111  Table  LXVII.  are  given  the  cases  examined  in  1895  (in  which  no  diphtheria  bacilli  were 

children  found),  arranged  according  to  the  parts  affected.  The  mortality  amongst  them,  as  already  stated, 
was  only  10'9  per  cent.  On  coming  to  analyse  the  figures,  it  will  be  seen  that  there  are  two 
classes  of  cases  which  stand  out  as  being  specially  fatal  in  character,  and  which,  therefore,  were 
probably  cases  of  true  diphtheria  although  no  bacilli  could  be  found.  These  are,  (1)  the  cases — 
comparatively  few  in  number — in  which  young  children  were  affected,  and  where  the  opportunities 
of  obtaining  good  swabs  were  certainly  fewer  and  more  uncertain  than  in  the  case  of  adults  ; 
Lar.Mii;eai cases,  and  (2)  laryngeal  cases,  where  this  difficulty  is  also  very  greatly  in  evidence.  Although  the 
cases  that  come  under  these  headings  are  comparatively  few  in  number,  they  play  a  very 
Eiie(;t  on  important  part  in  determining  the  percentage  mortality.  For  example,  we  find  that  amongst  the 
t'aiuy"'"'^^ children  under  1  year  in  this  class  there  was  a  death-rate  of  54-1  per  cent,  in  faucial  cases,  and 
of  60  per  cent,  in  the  laryngeal  cases  ;  the  death-rate  continues  high  until  the  end  of  the  fourth 
year,  the  cases  in  this  gi'oup  accounting  for  a  very  large  proportion  of  the  whole  mortality.  Thus, 
amongst  the  faucial  cases  up  to  this  age  there  is  a  death-rate  of  27  per  cent.,  and  amongst  the 
laryngeal  cases  of  36*5  per  cent.,  as  against  5-99  for  faucial  cases  over  4  years  of  age,  and  18-18 
for  laryngeal  cases  after  that  age;  the  whole  laryngeal  mortality  being  30-1,  against  10'08  of 
faucial  cases.  These  figures  are  still  more  striking  when  we  come  to  deal  with  the  cases  treated 
with  antitoxin  (Table  LXVIII.)  and  compare  them  with  those  not  so  ti-eated  (Table  LXIX.).  It  is 
at  once  evident  indeed  from  these  tables  that  the  majority  of  the  errors  made  in  bacteriological 
diagnosis  are  to  be  met  with  amongst  (a)  very  young  children,  and  (b)  where  the  larynx  is  affected. 
It  must,  therefore,  be  accepted  that,  owing  to  the  difficulty  of  applying  the  swab  to  the  seat  of  the 
disease,  no  diphtheria  bacilli  have  been  transferred  from  the  throat  to  the  medium  in  a  consider- 
able number  of  cases  in  which,  were  it  possible  to  take  the  swab  under  better  conditions,  the 
presence  of  diphtheria  bacilli  would  probably  liave  been  demonstrated. 


63 

Table  LXVII. — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria  bacilli 
were  found.  The  total  Deaths  and  percentage  Mortality  amongst  these  sets  of  cases  at 
diflferent  ages  are  also  shown. 
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H 
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rf 
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H 
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fc. 

Under  1  

18 

6 

o 

2 

29 

24 

5 

8 

5 

1 

2 

16 

13 

3 

54-1 

60-0 

1  to  2  

40 

15 

11 

2 

68 

j  55 

13 

12 

6 

4 

2 

24 

18 

6 

32-7 

46-1 

2  „  3  

58 

18 

6 

4 

86 

76 

10 

14 

4 

1 

1 

20 

18 

2 

23-6 

20-0 

3  „  4  

88 

31 

13 

132 

.  119 

13 

12 

13 

4 

29 

25 

4 

21-008 

30-7 

4  ,,  5  

85 

21 

3 

1 

110 

1  106 

4 

14 

6 

20 

20 

18-8 

0-0 

5  „  10  

361 

51 

12 

1 

425 

!  412 

13 

26 

(; 

2 

34 

32 

2 

7-7 

15-3 

10  ,,  15  

231 

19 

2 

252 

250 

2 

7 

1 

8 

8 

3-2 

0-0 

15  ,,  20  

121 

2 

123 

123 

4 

4 

4 

3-2 

0-0 

20  and  upwards... 

240 

3 

246 

243 

3 

4 

2 

6 

4 

2 

l-(i 

66-6 

Total  

1242 

166 

53 

10 

1471 

:1408 

63 

101 

41 

14 

5 

161 

142 

19 

10-08 

30-1 

Mortality  per  cent. 

8-1 

24-6 

26-4 

50-0 

0-0 

10-9 

Table  LXVIII. — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria  bacilli 
were  found  but  in  which  Antitoxic  Serum  was  injected.  The  total  Deaths  and  percentage 
Mortality  amongst  these  sets  of  cases  at  different  ages  are  also  shown. 


1895. 


Cases. 

Total 
Cases. 

Deaths. 

Total 
Deaths. 

Mortality 
PER  Cent. 
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"3 
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c 

d 

Under  1   

1  to  2   
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3  „  4   

4  „  5   

5  ,,  10   

10  „  15   

15  „  20   

20  and  upwards 

8 
15 
20 
21 
12 
74 
40 
14 
32 

3 
8 
8 

14 
9 

13 
7 

6 
4 
9 
2 

9 
2 

1 

1 
1 
1 

1 

12 
30 
33 
44 
23 
97 
49 
14 
33 

11 

23 
28 
35 
21 
87 
47 
14 
32 

1 

7 

5 
9 
2 

10 

2 

i 

4 
7 
2 
5 
2 

4 
3 

1 

2 
4 
3 
5 
3 
3 
1 

3 
"4 
2 

1 

1 
1 

7 
15 
5 
14 
5 
9 
4 
0 
2 

6 
11 

5 

10 

5 
7 
4 

i 

1 

4 
'4 

2 

1 

54-5 

47-8 
17-8 
28-5 
23-8 
8-04 
8-5 
0-0 
3-1 

100-0 
57-1 
0-0 
44-4 
0-0 
20  0 
0-0 
0-0 
100-0 

Total  

236 

62 

33 

4 

335 

298 

37 

28 

21 

10 

2 

61 

49 

12 

16-4 

32-4 

Mortality  per  cent. 

11-8 

33-8 

30-3 

50-0 

0-0 

18-2! 

Table  LXIX. — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria  bacilli 
were  found  but  in  which  no  Antitoxic  Serum  was  injected.  The  total  Deaths  and 
percentage  Mortality  amongst  these  sets  of  cases  at  different  ages  are  also  shown. 


1895. 


AaEs. 

Cases. 

Total 
Cases. 

Deaths. 

Total 
Deaths. 

Mortality 
Per  Cent. 

3 

3 
d 
fc< 

Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Faucial, 
Laryngeal, 
and  Nasal. 

-3 

0) 

fee 
a 
>i 
d 

'3 
0 
H 

3 
'5 

3 
<s 
fc( 

-3 

be 
C 

d 
►J 

3 
'3 
3 
d 

Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Faucial, 
Laryngeal, 
and  Nasal. 

-3 

OJ 

bo 
B 
>> 
d 

"3 

0 

H 

3 
"0 

d 

"d 

UJ 

bjD 
3 

d 
►J 

"3 
"0 

i 

d 

O) 

bn 
c 
>> 

d 

Under  1  ... 

1  to    2  ... 

2  „  3   

3  ,,  4   

4  „  5   

5  ,,  10   

10   ,,  15   

15       20  ... 

20  and  upwards 

10 
25 
38 
67 
73 
287 
191 
107 
208 

3 
7 
10 
17 
12 
38 
12 

5 
2 
4 
1 
3 

2 

1 
1 

3 

1 

17 

38 
53 
88 
87 
328 
203 
109 
213 

13 
32 
48 
84 
85 
325 
203 
109 
211 

4 
6 
5 
4 
2 

2 

4 
5 
12 
7 
12 
22 
4 
4 

3 
2 
1 
8 
3 
3 

1 
1 
1 

1 

1 
1 
1 

9 
9 
15 
15 
15 
25 
4 
4 
4 

7 
7 
13 
15 

i  15 
25 
4 
4 
3 

2 
2 
2 

1 

|53-8 
;21-8 
27-08 
17-8 
17-6 
7-6 
1-9 
3-6 
1-4 

50-0 
33-3 
40-0 
0-0 
0-0 
0-0 
0-0 
0-0 
50-0 

Total  

1006 

104 

20 

6 

1136 

1110 

26 

73 

20 

4 

100 

93 

7 

8-8 

26-9 

Mortality  per  cent. 

7-2 

19-2 

20-0 

50-0 

0-0 

8-8 

64 


In  1896  (Tables  LXX.,  LXXL,  and  LXXII.)  the  figures,  as  a  whole,  are  much  the  same, 
although  the  mortality  in  both  faucial  and  laryngeal  cases  has  now  fallen  somewhat — from  10"08  per 
cent,  amongst  the  faucial  cases  to  9'7,  and  from  30*1  to  29*1  amongst  the  laryngeal  cases — the  fall 
being  especially  well  marked  in  cases  under  1  year  of  age.  In  the  second  year,  however,  there  is  a 
rise,  which  continues  on  to  the  third  year;  after  that  the  figures  are  somewhat  irregular;  but  when 
we  come  to  deal  with  those  cases  in  which  no  diphtheria  bacilli  were  found  but  which  were  treated 
with  antitoxin,  a  marked  fall  is  met  with  in  the  first  and  second  years ;  after  that,  however,  there 
^^n^sT"ia'n*n  ^  — marked,  indeed,  that  we  have  amongst  these  a  death-rate  nearly  as  high  as  that 
geai  cases.  amougst  the  injected  cases  in  which  diphtheria  bacilli  were  found  :  this  rise,  however,  is  principally 
among.st  the  faucial  cases,  the  death-rate  amongst  the  laryngeal  cases  falling  from  32'4  to  27-5. 
Amongst  the  non-injected  cases  the  death-rate  is  only  7*2  per  cent.  — 6'7  in  the  faucial  cases  (the 
lowest  death-rate  recorded),  and  33"3  amongst  the  laryngeal  cases;  this  latter  percentage,  however, 
being  calculated  on  a  very  small  number  of  cases  ('21).  There  can  be  no  doubt,  however,  that  in 
1896  the  death-rate  was  very  low  indeed;  and  if  the  children  under  3  3'ears  of  age — in  which,  as 
above  stated,  the  difficulty  of  diagnosis  is  very  great— had  been  left  out,  the  mortality  would  have 
been  very  insignificant. 


Table  LXX. — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria  bacilli 
were  found.  The  total  Deaths  and  percentage  Mortality  amongst  these  sets  of  cases 
at  different  ages  are  also  shown. 

1896. 


Ages. 


Under  1 

1  to  2 

2  ,,  3 


3 
4 
5 
10 
15 


20  and  upwards 


Total 


Mortality  per  cent. 


13 
41 
68 
110 
121 
410 
269 
170 
249 


1451 


Cases. 


6 
27 
33 
27 
37 
67 
20 

4 
13 


234 


6 
6 
8 
12 
15 
11 


20 


26 
75 
115 
152 
178 
492 
290 
174 
262 


1764 


Total 
Cases. 


19 
68 
101 
137 
158 
477 
289 
174 
262 


1685 


7 
7 

14 
15 
20 
15 
1 


79 


Deaths. 

Total 
De.\ths. 

MORTALITV 

PER  Cent. 

•a  . 

i 

§1 

-11 

cS 

ci 

*5 

d  . 

•s  ^ 

Si  >■■ 

in 
c 
>> 
3 

■3 

1  1 

0 
c 

!s 

*c 

bp 

E* 

s 
a 

i| 

p  t? 

d  c3 

3 

d 

S 

s 

fa 

cj  c3  c 

a 

0 

EH 

:  & 

6 

3 

2 

1 

12 

9 

3 

47-3 

42-8 

10 

12 

4 

26 

22 

4 

32-3 

57-1 

20 

10 

1 

2 

33 

30 

3 

29-7 

21-4 

11 

11 

3 

2 

27 

22 

5 

16-05 

33-3 

10 

15 

3 

2 

30 

25 

5 

15-8 

25-0 

24 

10 

2 

1 

37 

34 

3 

7-1 

20-0 

9 

4 

13 

13 

4-4 

0-0 

2 

1 

3 

3 

1-7 

0-0 

4 

2 

0 

6 

2-2 

0-0 

96 

68 

15 

8 

187 

164 

23 

9-7 

29-1 

6-6 

29-05 

25-8 

40-0 

0-0 

10-6 

Table  LXXI. — Showing  the  site  of  the  affection  in  those  cases  in  vhicli  no  Diphtheria  bacilli 
were  found  but  in  which  Antitoxic  Serum  was  injected.  The  total  Deaths  and  percentage 
Mortality  amongst  these  sets  of  cases  at  different  ages  are  also  shown. 


1896. 


AOES. 

Cases. 

Total 
Cases. 

1  Deaths. 

1  Total 
Deatos. 

Mortalitv 

PER  Ce.NT. 

"d 

'5 

d 

•0 
c 

d 

"d  . 

'0  -rf 

?/& 

•o  . 

§1 
■3  5.0 

I& 

d  3 

Faucial, 
Laryngeal, 
and  Nasal. 

"d 

S) 
B 
f-i 
d 

3 

H 

[3 
-5 
s 

d 
fe 

d 

0) 

lit 
C 

3 

■g 
'0 

s 

d 
.fa 

•a 

i 

"3  . 

■""d 

3d 

fa^z; 

rs 

=  -3 
d  d 

Oi 

■3 

d  d 
fahJ 

.1  "3 
faJ  s 

d 
C 

d 

3 

H 

1  "B 

d 

'  fa 

1 

a 

tn 
a 

S 

|d 
-5 

d 
fa 

-3 

Si 
c 
& 

d 
►J 

Under  1   

1  to  2  

2  „  3  

3  „  4  

4  „  5  

5  „  10  

10  „  15   

15  „  20   

20  and  upwards  ... 

2 
16 
25 
27 
30 
86 
42 
14 
21 

3 
13 
14 

9 
16 
24 
10 

4 

6 
5 
5 

10 
9 

10 

1 
1 
4 
2 
1 
3 

"i 

12 
35 
48 
48 
57 
123 
52 
17 
25 

5 
29 
39 
36 
46 
110 
52 
17 
25 

7 
6 
9 
12 
11 
13 

1  1 

1  4 

9 
6 
3 
9 
3 
1 
1 

7 
5 
6 
8 
6 
3 
1 
1 

2 
3 

3 
2 
2 

1 

2 

i 

4 
14 
14 
17 
13 
18 
6 
2 
2 

1 
11 

14 
12 
11 
15 
6 
2 
2 

3 
3 

'5 

2 
3 

20-0 
37-9 
35-8 
33-3 
23-9 
13-6 
11-5 
11-7 
8-0 

42-8 
,50-0 
0-0 
41-6 
18-1 
23-07 
0-0 
0-0 
0-0 

Totnl  

263 

96 

45 

12 

1 

417 

359 

58 

37 

37 

12 

4 

90 

74 

16 

20-6 

27-5 

Mortnlit_v  per  cent. 

14-06 

38-5 

26-6 

33-3 

0-0 

21-5 

... 

65 


Table  LXXII. — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria  bacilli 
were  found  and  in  which  no  Antitoxic  Serum  was  injected.  The  total  Deaths  and 
percentage  Mortality  amongst  these  sets  of  cases  at  different  ages  are  also  shown. 

1896. 


'Ages. 


Under 

1 

1  to 

2 

2  „ 

3 

3  „ 

4 

i  „ 

5 

5  „ 

10 

10  „ 

15 

15  „ 

20 

20  and  upwards 


Total 


Mortality  per  cent. 


Cases. 


11 
25 
43 
83 
91 
324 
227 
156 
228 


1188 


3 
14 
19 
18 
21 
43 
10 
1 
9 


138 


5 


13 


-Si 

3  bo  c3 
3  rf  C 


14 

40 
67 
104 
121 
369 
238 
157 
237 


1347 


Total 
Cases. 


14 
39 
62 
101 
112 
367 
237 
157 
237 


1326 


21 


Deaths. 

Total 
Deaths. 

Mortality 
per  Cent. 

lucial. 

lUcial  and 
isal. 

Faucial  and 
Laryngeal. 

lucial, 
iryngeal, 
id  Nasal. 

u-yngeal. 

"3 

"o 

"3 

iryngeal. 

lucial. 

iryngeal. 

H 

5 

3 

8 

8 

57-1 

0-0 

6 

5 

1 

12 

11 

i 

28-2 

100-0 

11 

5 

1 

2 

19 

16 

3 

25-8 

60-0 

5 

5 

10 

10 

9-9 

0-0 

7 

7 

'  i 

2 

17 

14 

"3 

12-5 

33-3 

15 

4 

19 

19 

5-1 

0-0 

6 

1 

7 

7 

2-9 

0-0 

1 

1 

1 

0-6 

0-0 

3 

1 

4 

4 

1-6 

0-0 

59 

31 

3 

4 

97 

90 

7 

6-7 

33-3 

4-9 

22-4 

23-07 

50-0 

0-0 

7-2 

The  average  time  in  hospital  of  the  cases  that  recovered  and  were  injected  (Table  LXXIII.)  Average  time 
is  considerably  higher  in  1896  than  in  1895,  rising  from  48-05  to  63'7  days  ;  this  indicates  one  of  remafned'i'n^ 
two  things,  or  perhaps  both.  In  the  first  place,  more  severe  cases  recovered,  and  such  severe  ^osp'*'^'- 
cases  had  to  be  kept  under  observation  for  a  lengthened  period.  Here  also  is  an  indication  that 
more  care  was  exercised  to  detain  the  patients  in  hospital  until  the  danger  of  infection  had 
disappeared,  or,  at  any  rate,  had  become  greatly  modified.  As  regards  injected  cases  that  died, 
it  will  be  observed  that  the  average  stay  in  hospital  was  practically  the  same  in  both  1895  and 
1896.  Of  the  cases  not  injected  with  antitoxin  (Table  LXXIV.)  exactly  the  reverse  state  of  affairs 
is  found.  Where  the  patients  recovered  the  stay  in  hospital  averaged  40-9  days  in  1895,  and  40-4 
days  in  1896  ;  whilst  of  the  cases  that  died  the  average  period  in  hospital  in  1895  was  12*09.  and 
in  1896  16'4.  These  latter  sets  of  figures  appear  to  indicate  that  a  considerably  larger  proportion 
of  the  severe  cases  were  injected  with  antitoxin  in  1896  than  in  1895;  it  will  be  gathered  from 
this  that  a  large  number  of  non-diphtheritic  cases — acute  angina  and  similar  conditions  leading 
to  suppurative  and  ulcerative  changes  in  the  throat — have  to  be  included  in  the  1896  table 
amongst  those  not  injected  with  antitoxin  in  which  no  Diphtheria  bacilli  were  found  but  in  which 
death  occurred. 


Table  LXXIII. — Showing  cases  (at  different  ages)  in  which  no  Diphtheria  bacilli  were  found  but 
Antitoxic  Serum  was  injected.  These  cases  are  placed  under  two  headings — Recoveries  and 
Deaths — and  the  average  number  of  days  in  hospital  is  given  under  each  heading. 

1895. 


Recoveries. 

Deaths. 

Ages. 

Number  of 

Number  of 

Average. 

Number  of 

Number  of 

Average. 

Cases. 

Days. 

Ages. 

Cases. 

Days. 

Under  1   

5 

210 

42-0 

Under  1   

7 

83 

11-8 

1  to  2   

15 

851 

56-7 

1  to  2   

15 

114 

7-6 

2  „  3   

28 

1,360 

48-5 

2  „  3   

.5 

106 

21-2 

3  „  4   

30 

1,961 

65-3 

3  „  4   

14 

219 

15-6 

4  >,  5   

18 

1,116 

62-0 

4  „  5   

5 

104 

20-8 

5  „  10   

88 

4,067 

46-2 

5  ,,  10   

9 

111 

12-3 

10  „  15   

45 

1,932 

42-9 

10  ,,  15   

4 

37 

9-2 

15  „  20   

14 

587 

41-9 

15  20   

20  and  upwards  

31 

1,084 

34-9 

20  and  upwards  

2 

'23 

11-5 

Total   

274 

13,168 

48-05 

Total   

61 

797 

13-06 

1896. 


Under  1   

8 

473 

59-1 

Under  1   

4 

65 

16-2 

1  to  2   

21 

1.241 

59-09 

1  to  2   

14 

131 

9-3 

2  „  3   

34 

2,280 

67-05 

2  „  3   

14 

223 

15-9 

3  „  4   

31 

2,109 

68-03 

3  .,  4   

17 

185 

10-8 

4  „  5   

44 

2,942 

66-8 

4  „  5   

13 

296 

22-7 

5  ,,  10   

105 

6,734 

64-1 

5  ,,  10   

18 

283 

15-7 

10  „  15   

46 

3,002 

65-2 

10  „  15   

6 

41 

6-8 

15  „20   

15 

738 

49-2 

15  ,,  20   

2 

12 

6-0 

20  and  upwards  

23 

1,322 

57-4 

20  and  upwards  

2 

7 

3-5 

Total   

327 

20,841 

63-7 

Total   

90 

1,243 

13-8 

66 


Table  LXXIV. — Showing  eases  (at  diflferent  ages)  in  which  no  Diphtheria  bacilU  were  found  and 
in  which  no  Antitoxic  Serum  was  injected.  These  cases  are  placed  under  two  headings  — 
Recoveries  and  Deaths — and  the  average  number  of  days  in  hospital  is  given  under  each 
heading. 

1895. 


liECOVKRIES. 

1  Dkatus. 

Number  of 

Number  of 

Ages. 

Number  of 

Numlier  of 

A\erage. 

Ages. 

Cases. 

Days. 

Average. 

Cases. 

Days. 

Under  1   

8 

203 

25-3 

Under  1   

9 

120 

13-3 

1  to  2   

29 

1,232 

42-4 

1  to  2   

9 

79 

8-7 

2  3   

38 

2,124 

55-8 

2  „  3   

15 

109 

7-2 

3  „  4   

73 

4,095 

56-09 

3  „  4   

15 

179 

11-9 

•  *  ;,  6   

72 

3,905 

54-2 

4  5   

15 

328 

21-8 

5  „  10   

303 

15,415 

50-8 

5  „  10   

25 

290 

11-6 

10  „  15   

199 

7,974 

40-07 

10  .,  15   

4 

61 

15-2 

15  ,.  20   

105 

3,070 

29-2 

15  ,,  20   

4 

24 

6-0 

20  and  upwards  

209 

4,36G 

20-8 

20  and  upwards  

4 

19 

4-7 

Total   

1,036 

42,384 

40-9 

Total   

100 

1,209 

1209 

1896. 


Under  1   

6 

192 

32-0 

Under  1   

8 

116 

14-5 

1  to  2   

28 

1,352 

48-2 

1  to  2   

12 

133 

11-08 

2  „  3   

48 

3,332 

69-4 

2  3   

19 

313 

16-4 

3  „  4   

94 

5,814 

61-8 

3  „  4   

10 

156 

15 -« 

4  „  5   

104 

4,852 

46-6 

4  ,,  5   

17 

304 

17-.S 

5  .,  10   

350 

17,025 

48-6 

5  ,,  10   

19 

315 

16-5 

10  ,,  15   

231 

9.025 

39-06 

10  ,,  15   

7 

153 

21-8 

15  ,,  20   

156 

3,978 

25-5 

15  „  20   

1 

5 

5-0 

20  and  upwards  

233 

5,032 

21-5 

20  and  upwards  

4 

97 

24-2 

Totel   

1,250 

50,002 

40-4 

Total   

97 

1,592 

16-4 

Tracheotomy  Cases. 

In  a  certain  number  of  cases  in  which  no  Diphtheria  bacilli  were  found,  the  interference 
with  respiration  was  so  marked  that  it  became  necessary  to  perform  tracheotomy  (Tables  LXXV., 
LXXVI.) ;  many  of  these  must  therefore,  of  course,  be  looked  upon  as  cases  of  true  diphtheria. 
In  1895  there  were  16  such  cases,  of  which  13  were  injected.  Of  the  injected  cases  o3"8 
per  cent,  died,  whilst  of  the  uninjected  cases  2  out  of  3  recovered.  It  will  be  noted, 
however,  that  most  of  the  fatal  cases  amongst  those  injected  occurred  in  children  under 
4  years  of  age;  after  that  age  the  tracheotomy  cases  were  not  nearly  so  fatal.  In  1896  the 
number  of  tracheotomies  done  in  cases  in  which  no  Diphtheria  bacilli  were  found  rises  to  31 ; 
24  of  these  cases  were  injected,  8,  or  33  per  cent.,  succumbing,  whilst  of  the  uninjected  cases 
3  out  of  7  died,  or  42 '8  per  cent.  Here  again  the  mortality  is  specially  marked  in  cases 
under  4  years  of  age ;  after  that  age  only  one  case  out  of  12,  or  8 '5  per  cent.,  of  those  injected 
died.  These  cases  should,  of  course,  be  added  to  the  true  diphtheria  cases,  as,  clinically,  there 
could  be  no  doubt  as  to  the  nature  of  the  disease,  although  bacteriological  examination  had  given 
a  negative  result. 


Tablk  LXXV. — Showing  percentage  Mortality  at  different  ages  of  cases  in  which  no  Dijihtheria 
bacilli  were  found  and  in  which  no  Antitoxic  Serum  was  injected  but  Tracheotomy  was 
performed. 


1895. 

1896. 

Ages. 

Cases. 

Deaths. 

Jlortality 
per  Cent. 

Ages. 

Cases. 

Deaths. 

Jlortality 
per  Cent. 

Under  I   

1  to  2   

2  „  3   

3  „  4   

4  5   

5  „  10   

10  ,,  15   

15  „  20   

20  and  upwards   

i 

1 
1 

1 

0-0 
0-0 
100-0 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 

Under  1   

1  to  2   

2  .,  3   

3  „  4   

i  „  5     

5  ,,  10   

10  ,,  15   

15  ,,  20   

20  and  upwards   

1 
2 
2 
1 
1 

1 
1 

1 

0-0 
100-0 
50-0 
0-0 
100-0 
0-0 
0-0 
0-0 
0-0 

Total   

1 

33-3 

Total   

7 

3 

42-8 
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Table  LXXVI, — Showing  percentage  Mortality  at  different  ages  of  cases  in  which  no  Diphtheria 
bacilli  were  found  but  in  which  Tracheotomy  was  performed  and  Antitoxic  Serum  was 


injected. 


1895. 

1896. 

Ages. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Ages. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4  „  5   

5  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards   

1 

2 

1 
4 
2 

o 

1 

1 

3 
1 
1 

100-0 
50-0 
0-0 
75-0 
50-0 
33-3 
0-0 
0-0 
0-0 

Under  1   

1  to  2   

2  3 

3  4   

4  „  5   

5  ,,  10   

10  ,,  15   

15  .,  20   

20  and  upwards   

1 
4 

2 
5 
4 

8 

1 

3 
2 

1 

i 

100-0 
75-0 
100-0 
20-0 
0-0 
12-5 
0-0 
0-0 
0-0 

Total   

18 

7 

53-8 

Total   

24 

8 

33-3 

Complications. 

Taking  now  the  complications  that  occurred  in  1895  amongst  notified  cases  of  diphtheria  Albuminuria, 
in  which  no  diphtheria  bacilli  were  found  (Tables  LXXVII.,  LXXVIIL),  we  find  that  a  considerable 
number  of  cases  of  albuminuria  are  met  with  only  at  one  hospital — the  South-Eastern — and  here 
it  must  be  assumed  that  this  complication  is  due  in  great  measure  to  the  presence  of  scarlet 
fever.  In  this  hospital  50'5  per  cent,  on  45  cases  injected  with  antitoxin  developed  albuminuria, 
and  25-1  on  33  cases  in  which  no  antitoxin  was  given.  In  the  North-Eastern  Hospital  there  were 
29  cases  of  albuminuria — 29*2  per  cent. — none  of  which  were  treated  with  antitoxin. 

The  percentage  of  cases  in  which  vomiting  occurred  was  much  higher  amongst  those  that  vomitingr. 
were  injected  with  antitoxin  than  amongst  those  that  were  not  so  treated,  although  the  actual 
number  of  cases  was  smaller — 30  cases  injected,  with  a  percentage  of  8-9,  against  43  cases  not 
injected,  with  a  percentage  of  3'7.    Amongst  the  uninjected  cases  the  percentage  would  have  been 
very  low  indeed  had  it  not  been  that  in  the  Northern  Hospital  there  were  10  cases — 17*2  per  cent. 

As  regards  anuria,  there  were  actually  more  cases  amongst  those  not  treated  with  antitoxin  Anuria, 
than  amongst  those  injected,  although  the  percentage  was  lower — 0'6  against  1*4. 

Of  the  other  complications  it  is  interesting  to  notice  that  the  most  important  are  Adenitis, 
adenitis  and  nephritis  ;  39  cases  of  adenitis,  with  a  percentage  of  11  "6  of  the  whole,  being  treated 
with  antitoxin  ;  72,  with  a  percentage  of  6*3,  were  not  so  treated.    Amongst  these  cases  nephritis  Nephritis, 
occurred  in  6  injected  cases  and  in  33  non-injected  cases;  this,  again,  affording  evidence  that  a 
number  of  the  cases  were  really  cases  of  scarlatina.    The  other  complications  are  comparatively  other  compiioa- 
unimportant  in  this  year,  but  it  must  be  borne  in  mind  that  the  complications  above  mentioned 
do  occur — first  of  all  in  cases  which,  bacteriologically,  were  not  proved  to  be  diphtheritic,  and. 
secondly,  in  those  cases  in  which  no  antitoxin  was  injected  ;  so  that  we  have  here  additional 
evidence  of  the  fact  that  the  complications  met  with  during  the  course  of  an  attack  of  diphtheria 
in  which  antitoxin  is  injected  are  not,  as  many  people  would  have  us  believe,  due  to  the  use  of 
antitoxin. 

In   1896,  when,  as  we  know,  a  careful  outlook  was  being  kept   for  the  appearance  of  Albuminuria, 
albuminuria,  we  find  that  there  is  a  considerable  rise  in  the  number  of  cases  in  which  this 
condition  was  noted — 138,  or  33'09  per  cent.,  among.st  those  injected  with  antitoxin,  and  213,  or  a 
percentage  of  15"8,  amongst  those  not  injected. 

The  percentage  of  cases  of  vomiting  is  also  fairly  high,  being  again  higher  amongst  the  vomiting, 
injected  than  amongst  the  uninjected  cases.  As  regards  adenitis,  the  percentage  varies  from  2*3  in  Adenitis, 
the  South-Eastern  Hospital  to  38-09  in  the  North- Western,  giving  an  average  of  9'8  amongst  the 
injected  cases  ;  whilst  amongst  the  uninjected  cases  the  lowest  was  0*8  per  cent,  at  the  South- 
Western  Hospital,  and  the  highest  11-8  per  cent,  at  the  North-Western  Hospital,  the  average  being 
4*5  per  cent — 61  cases  out  of  1,347.  As  regards  nephritis,  what  holds  good  in  1895  also  maintains  Nephritis 
in  1896.  Amongst  the  injected  cases  there  were  only  5,  or  1-1  per  cent.,  whilst  amongst  the 
uninjected  cases  the  number  was  22 — 1-6  per  cent.  The  notes  concerning  the  other  complications 
made  for  the  1895  cases  apply  fairly  accurately  to  the  1896  cases.  It  will  be  noticed  that  amongst 
those  cases  in  which  diphtheria  bacilli  were  not  found  the  number  of  moribund  cases — that  is,  cases  Moribund  cases, 
which  succumbed  within  the  first  48  hours  after  admission — is  exceedingly  small.  In  1895  (Tables 
LXXIX.,  LXXX.)  there  were  only  23  such  cases,  of  which  7  were  injected  with  antitoxin, 
and  16  received  no  antitoxin.  There  can  be  little  doubt  that  many  of  the  7  were  cases  of 
true  diphtheria,  and  it  is  probable  that  certain  of  the  16  were  also  cases  of  this  disease ;  though 
only  those  that  were  injected,  with  the  exception  of  a  small  number  which  died  almost  imme- 
diately after  their  admission  into  hospital,  were  probably  looked  upon  as  being  clinically  cases  of 
diphtheria.  In  1896  the  moribund  cases  in  this  group  had  fallen  still  lower,  being  only  4,  or 
0-8  per  cent.,  of  those  injected,  and  10,  or  0-7  per  cent.,  of  those  not  injected.  From  this  it 
may  be  argued,  first,  that  in  this  year  greater  care  was  taken  to  get  the  patients  into  hospital  as 
early  as  possible ;  second,  that  a  larger  proportion  of  cases  lived  beyond  the  48  hours  than  in 
previous  years  ;  third,  that  antitoxin  was  given  in  a  larger  proportion  of  the  severe  cases  ;  and, 
fourth,  that  the  diagnosis,  both  clinical  and  bacteriological,  was  slightly  more  accurate  in  this 
year  than  in  the  previous  one.  All  these  points,  however,  come  out  in  other  parts  of  the  Report, 
and  need  not  here  be  further  insisted  upon. 
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Moribund  cases.  Table  LXXIX. — ShowiDg  Moribund  cases  which  died  witldn  48  hours  of  admission  to  Hospital, 
in  which  no  Diphtheria  bacilli  were  found  but  in  which  Antitoxic  Serum  was  injected. 
In  the  second  column  under  each  heading  is  given  the  percentage  proportion  of  these  cases 
to  those  injected  with  antitoxic  serum. 


1895. 


Ages. 

Under  1. 

1  to  -2. 

•2  to  3. 

•S  to  i. 

4  to  5. 

5  to  10. 

10  to  15. 

15  to  20. 

20  and 

Total. 

)ip\vards. 

s 
o 

o 

s 
o 

s 
o 

c 

o 

o 

o 

5 

5 

Percentage 
all  injected 
cases. 

C3 

<u  -a 

bco) 

5-8 

Sa 

5-8 

bo  Qi 

U  - 

Hospitals. 

cS 
e! 
O 

6  ■ 

Percent 
all  injec 
cases. 

O 

Percent 
all  injec 
cases. 

C! 

o 

ai 
a; 

a 
O 

9.5  S 

i 

o 

Pi  a  o 

o 

a 
o 

u.S  o 

cj 

1--  c3  w 
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o 

lii 

Fonntain  

1 

100-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0  0 

1 

3-7 

Western  

0-0 

0-0 

i 

8-3 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

1 

1-3 

Eiistern  ... 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

i 

9-09 

0-0 

0-0 

1 

1-G 

South-Western  

1 

2.5-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

1 

2-5 

North-AVestern  ... 

0-0 

0-0 

0-0 

2 

25-0 

0-0 

0-0 

0-0 

1 

100-0 

0-0 

3 

7-1 

Total   

2 

16-6 

0-0  _ 

1 

3-03 

9 

4-5 

0-0 

0-0 

1 

2-04 

1 

7-1 

0-0 

2-08 

1896. 

Fountain  

0-0 

1 

14-2 

0-0 

1 

9-09 

0-0 

0-0 

0-0 

0-0 

0-0 

2 

2-2 

Western  ... 

0-0 

0-0 

0-0 

1 

lG-6 

0-0 

0-0 

0-0 

0-0 

0-0 

1 

1-4 

South-Western  

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

1 

20-0 

0-0 

0-0 

1 

5-2 

Total   

0-0 

1 

2-8 

0-0 

9 

4-1 

0-0 

0-0 

1 

1-9 

0-0 

0-0 

4 

0-9 

Table  LXXX. — Showing  Moribund  cases  which  died  within  48  hours  of  admission  to  Hospital, 
in  which  no  Diphtheria  bacilli  were  found  and  in  which  no  Antitoxic  Serum  was  injected. 
In  the  second  column  under  each  heading  is  given  the  percentage  proportion  of  these  cases 
to  those  in  which  no  antitoxic  serum  was  injected. 


1895. 


Ages. 


Hospitals. 


Fountain  ... 
Western  ... 
Eastern   . . . 
South-Eastern 
North-Western 
North-Eastern 


Total 


Under  1. 


50-0 
0-0 
0-0 
0-0 

50-0 
0-0 


17-6 


1  to  2. 


3j  —  "o 


1 12-5 
0-0 
10-0 
0-0 
0-0 
0-0 


5-2 


2  to  3. 


M  J3 
m  " 

5^  rt  £ 

ads  c 


0-0 
0-0 
7-6 
20-0 
0-0 
0-0 


3-7 


9  y  ^ 


0-0 

9-09 

0-0 

0-0 

0-0 

0-0 


1-1 


bo  ^ 

« 

O  ft(  d  c 


0-0 
0-0 
0-0 
0-0 
0-0 
0-0 


0-0 


5  to  10. 


0-0 

2-  7 
0-0 

5-  5 

6-  OG 

3-  1 


1-8 


10  to  15. 


0-0 
0-0 
0-0 
4-1 
0-0 
0-0 


0-4 


0-0 
0-0 
0-0 
0-0 
0-0 
0-0 


0-0 


20  and 
upwards. 


2-7 

3 

1-3 

0-0 

9 

1-2 

0-0 

9 

0-7 

0-0 

4 

3-05- 

0-0 

4 

3-05 

0-0 

1 

1-01 

0-4 

16 

1-4 

1896. 


Fountain  

0-0 

0-0 

1 

7-1 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

1 

0-3 

Western  ... 

0-0 

1 

20-0 

0-0 

1 

7-1 

0-0 

i 

1-9 

0-0 

0-0 

2 

3-7 

5 

2-2 

Eastern  ... 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

1 

2-04 

0-0 

0-0 

1 

0-3 

South-Eastern  ... 

0-0 

0-0 

0-0 

0-0 

2 

13-3 

0-0 

0-0 

0-0 

0-0 

9 

1-05 

North-Western  ... 

0-0 

1 

10-6 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

1 

0-6 

Total   

0-0 

2 

5-0 

1 

1-4 

1 

0-9 

2 

1-6 

1 

0-2 

1 

0-4 

0-0 

2 

0-8 

10 

0-7 

Paralyses  in  Cases  in  which  no  Diphtheria  Bacilli  were  found. 

Coming  now  to  the  "paralyses,"  in  those  cases  in  which  no  diphtheria  bacilli  were  found, 
we  find  that  in  1895  (Tables  LXXXL,  LXXXIL,  and  LXXXIII.)  there  were  altogether  94 
cases,  of  which  only  44  were  injected.  Of  those  injected  11  died,  and  of  the  others  12.  There 
was  general  or  mixed  paralysis  in  12  of  these  cases  ;  in  4  the  vagus  was  affected,  but  of  these  3 
recovered,  2  being  injected  with  antitoxin,  the  other  not ;  in  29  cases  there  was  ocular  paralysis  of 
some  form  or  other,  and  palatal  paralysis  in  65.    Of  the  occurrence  of  this  condition  at  different 


71 


ages,  all  that  can  be  gathered  is  that  the  larger  proportion  of  these  paralyses  seem  to  occur  between  post'dipMhTrii 
2  and  15  years  of  age,  but  that  they  are  by  no  means  confined  to  this  period  ;  in  fact,  in  proportion  paralyses, 
to  the  number  of  cases,  patients  over  20  years  of  age  appear  to  suffer  from  paralysis  rather  more 
frequently  than  at  any  other  age.  In  1896  the  number  of  paralyses  is  considerably  greater, 
especially  amongst  the  cases  that  recovered,  and  amongst  those  dying  at  the  later  stages  of  the 
disease.  This  is  exactly  what  might  have  been  anticipated.  It  was  expected  that  where  antitoxin 
was  given  a  certain  proportion  of  the  cases  would  be  kept  alive  for  longer  periods,  even  where 
recovery  was  not  complete ;  whilst  amongst  those  in  whom  recovery  was  slow — that  is,  in  the 
very  severe  cases — the  effects  of  the  poison  that  had  been  determined  before  the  patient  was 
brought  under  treatment  could  not  be  obliterated,  but  must  remain  and  be  manifested  in 
paralytic  symptoms. 


Table  LXXXI. — Showing  Nature  and  Number  of  Paralyses  (at  different  ages)  found  in  cases  in 
which  no  Diphtheria  bacilli  were  found  but  which  were  injected  with  Antitoxic  Serum. 
These  figures  deal  with  cases  that  recovered. 


1895. 


1896. 


Ages. 

Ocular. 

Palate. 

Vagus. 

General. 

Ocular  and 
Palate. 

Total. 

Days  from 
and  to. 

Ages. 

Ocular. 

Palate. 

be 
> 

General. 

Ocular  and 
Palate. 

Palate  and 
General. 

Ocular  and 
General. 

Palate  and 
Vagus. 

j  Mixed. 

Total. 

Days  from 
and  to. 

Under  I  

1 

1 

72 

Under  1  

1 

1 

2 

22 and  62 

1  to  2  

2 

2 

54 and  80 

1  to  2  

1 

3 

1 

5 

35  to  107 

2  „  3  

2 

2 

4 

70  to  95 

2  „  3  

4 

1 

1 

i 

7 

35  „  162 

3  „  i  

2 

1 

1 

5 

34  101 

3  „  4  

3 

3 

1 

8 

31  ,,  121 

4  .,  5  

1 

i 

2 

93andl02 

i  „  5  

2 

4 

1 

1 

8 

32  „  230 

5  10  

3 

5 

2 

10 

15  to  93 

5  „  10  

3 

5 

2 

2 

1 

1 

14 

44  „  125 

10  ,,  15  

3 

1 

1 

1 

7 

37  „  108 

10  ,,  15  

1 

2 

1 

3 

2 

9 

48  .,  115 

15  „  20  

1 

1 

72 

15  20  

1 

1 

78 

20  and  upwards 

1 

1 

25 

20  and  upwards 

2 

1 

1 

4 

22  to  162 

Total 

10 

^3 

2 

4 

4 

33 

Total 

15 

22 

6 

1 

8 

3 

1 

1 

1 

58 

Table  LXXXII. — Showing  Nature  and  Number  of  Paralyses  (at  different  ages)  found  in  cases  in 
which  no  Diphtheria  bacilli  were  found  but  which  were  injected  with  Antitoxic  Serum. 
These  figures  deal  with  cases  that  died. 


1895. 


Ages. 

Ocular. 

Palate. 

Vagus. 

Ocular 

and 
Palate. 

Mixed. 

Total. 

Days  from  and  to. 

Under  1 

1 

1 

2 

5  and  16 

1  to  2   

2 

2 

8  „  38 

2  „  3   

1 

35 

3  „  4   

4  „  5   

1 

1 

5 

5  ,,  10   

1 

i 

2 

5  and  10 

10  „  15   

1 

2 

6  ,,  7 

15  „  20   

20  and  upwards   

i 

1 

25 

Total   

1 

6 

1 

2 

1 

11 

1896. 


Ages. 

Ocular. 

Palate. 

Vagus. 

General. 

Ocular  and 
Palate. 

Ocular  and 
General. 

Palate  and 
Vag-us. 

Ocular  and 
Vagus. 

Mixed. 

Total. 

Days  from  and  to. 

Under  1   

1 

1 

2 

3  and  48 

1  to  2  

3 

3 

3  to  17 

2  „  3  

3 

1 

1 

1 

6 

4  ,,  85 

3  „  4  

3 

1 

i 

6 

4  ,,  18 

4  „  5  

1 

1 

i 

3 

5  „  38 

5  ,,  10  

1 

5 

1 

7 

4  ,,  71 

10  ,,  15  

1 

1 

2 

11  and  14 

15  ,,  20  

1 

1 

22 

20  and  upwards  

1 

1 

5 

Total  

3 

19 

2 

1 

1 

1 

2 

1 

1 

31 

72 


Table  LXXXIII. — Showing  Nature  and  Number  of  Paralyses  (at  different  ages)  found  in  cases 
in  which  no  Diphtheria  bacilli  were  found  and  in  which  no  Antitoxic  Serum  was  injected. 


These  figures  deal  with  cases  that  recovered.  These  figures  deal  with  cases  that  died. 


1895. 

1895. 

Ages. 

3 

"3 

s 

to 

;neral. 

3ular,  Palate, 
id  General. 

Ocular  and 
Palate. 

"o 

Days  from 
and  to. 

Ages. 

3 

3 

Days  from 
and  to. 

o 

a< 

> 

c 

O  S 

H 

O 

o 

O 

Under  1 

Under  1 

I  to  2 

2 

2 

7  and  50 

1  to  2 

2  ,,  3 

2  ,,  3 

1 

1 

13 

3  „    4  ... 

2 

1 

1 

4 

60  to  157 

3  ,.  4 

1 

1 

1 

3 

2  to  11 

4  „  5 

2 

4 

1 

1 

8 

9  ,,  152 

4  ,,  5 

1 

1 

2 

9  and  44 

5  ,,  10 

9 

1 

2 

1 

13 

25  ,,  213 

5  ,,  10 

3 

3 

2  to  9 

10  ,,  15 

1 

2 

1 

1 

5 

42  „  157 

10  „  15 

15  ,,  20 

2 

2 

33  and  50 

15  „  20 

i 

1 

2 

4  and  5 

20  and  upwards 

4 

4 

14  to  83 

20  and  upwards 

1 

1 

8 

Total 

3 

25 

1 

2 

3 

4 

38 

Total 

2 

8 

2 

12 

These  figures  deal  with  cases  that  recovered.  These  figures  deal  with  cases  that  died. 


1896, 

1896. 

Ages. 

Ocular. 

3 

CM 

Vagus. 

General. 

Ocular,  Palate, 
and  General. 

Ocular  and 
Palate. 

Palate  and 
General. 

Ocular  and 
General. 

Palate  and 
Vagus. 

Total. 

Days 
from 

and 

to. 

Ocular. 

Palate. 

Vagus. 

General. 

Ocular  and 
General. 

Palate  and 
Vagus. 

Ocular  and 
Vagus. 

Total. 

Days 
from 
and 
to. 

Under  1       ...  ... 

1  to  2   

2  ,,  3   

3  ,.  4   

4  „  5   

5  ,,  10   

10  „  15   

15  „  20   

20  and  upwards  . . . 

2 
2 
1 

3 
3 

2 

4 
5 
3 
8 
4 
2 
7 

1 
1 

1 

i 
1 

1 

i 

1 

1 

i 

i 

i 
1 

i 

9 
9 
6 

14 
8 
2 

12 

58  to  162 
38  180 
23  ,,  84 
25  ,,  120 
15  ,,  99 
15  and  51 
6  to  94 

1 
1 
1 
1 
2 
1 

3 
2 
2 

i 

i 
1 

2 

1 
"2 

i 
i 

i 

i 

1 

i 

1 
5 
6 
3 
4 
5 
2 

2 

8 

Gtol7 
4  ,.  75 
14 ,.  70 
35  „92 
6, ,25 
4&  5 

2'&85 

Total   

13 

33 

3 

2 

2 

1 

2 

1 

3 

60 

7 

8 

7 

2 

1 

1 

2 

28 

It  will  be  noted  that  in  cases  not  injected  with  antitoxin  we  have  a  considerable  number 
of  paralyses  noted,  even  in  cases  in  which  no  diphtheria  bacilli  could  be  demonstrated  in  the 
throat  of  the  patient.     Thus  we  find  that  amongst  those  injected  with  antitoxin  there  were 
89  cases  in  which  paralysis  occurred  :   31  of  these  died  ;  whilst  of  those  not  injected  with 
antitoxin  there  were  88  cases  in  which  paralysis  was  developed ;  of  these  28  died.    It  is  evident, 
therefore,  from  a  consideration  of  the  cases  as  reported,  that  one  reason  for  the  apparent  increase  in 
the  number  of  paralyses  must  be  that  a  more  careful  look-out  was  kept  for  comparatively  slight 
indications  of  paralysis,  this  being  especially  marked  in  connection  with  the  ocular  and  palatal 
paralyses,  although  a  similar  remark  applies  to  paralyses  of  the  vagus ;  for  instance,  we  find  in  this 
Ocular  paralysis,  year  that  there  were  no  fewer  than  57  cases  in  which  ocular  paralysis  was  noted,  105  in  which 
Paralysis   of  the  palate  was  found  to  be  affected,  and  28  in  which  the  vagus  was  affected,  although  of  the 
vagus.  vagus  cases  only  15  proved  fatal — a  very  much  smaller  proportion  than  in  other  records.    It  must, 

therefore,  be  argued  from  all  this  that  a  more  careful  search  was  made  for  paralysis  of  various 
forms,  and  that  much  slighter  evidence  of  nerve  or  muscle  change  is  now  accepted  and  recorded  as 
evidence  of  paralysis  than  was  formerly  the  case.  It  remains  to  be  seen  whether  there  will  be  any 
further  rise  in  this  type  of  case,  or  whether  the  antitoxic  treatment,  when  carried  out  at  the  early 
stage  of  the  disease,  will  so  far  prevent  the  occurrence  of  these  paralyses  that  there  will  be  an  actual 
fall  in  the  number,  in  spite  of  the  fact  that  a  certain  proportion  of  cases  treated  in  the  later  stages 
of  disease  will  recover,  and  must,  later,  show  paralytic  symptoms  of  various  kinds.  At  present 
any  statistics  that  we  have  are  very  imperfect,  but  I  must  draw  attention  to  the  great  necessity 
there  is  for  recording  the  exact  nature  of  the  paralysis  and  the  exact  evidence  on  which  the 
diagnosis  is  based,  in  order  that  further  information  concerning  the  course  and  history  of  the 
diphtheritic  process  may  be  obtained. 
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Cases  in  which  Kelapse  Occurred. 

Amongst  the  cases  in  which  no  diphtheria  bacilli  were  found  the  number  of  relapses  is 
exceedingly  small,  there  being  only  one  in  each  year,  neither  of  them  proving  fatal,  but  responding 
readily  to  an  additional  dose  of  antitoxin. 

Cases  of  Hemorrhagic  Difhthekia. 

As  regards  the  hgemorrhagic  cases  in  which  no  diphtheria  bacilli  were  found,  one  occurred 
in  1895  in  a  patient  over  20  years  of  age.  This  patient  was  not  injected  with  antitoxin,  but 
recovered.  In  189G  there  were  five  such  hsemorrhagic  cases — one  between  3  and  4  years  of 
age,  one  between  4  and  5  years,  two  between  5  and  10  years,  and  one  between  10  and  15  years. 
All  of  these  were  injected,  and  all  died;  they  may,  undoubtedly,  be  put  down  as  cases  of  true 
hgemorrhagic  diphtheria.  Another  case  in  which  no  bacilli  were  found  was  looked  upon  as  not 
being  diphtheritic  in  character.  It  occurred  in  a  patient  between  5  and  10  years  of  age.  No  anti- 
toxin was  injected,  as  the  case  was  diagnosed  as  being  non-diphtheritic. 


Eashes. 

Amongst  the  cases  injected  with  antitoxin,  in  both  1895  and  1896  (Table  LXXXIV.)  the  Antitoxin  and 
urticarial  rashes  are  by  far  the  most  important,  as  they  occurred  in  23-5  per  cent,  of  the  cases  in  "°"heg^*''°^"^ 
1895  and  14-6  in  1896.    The  various  forms  of  erythema  were  comparatively  few  in  number  in 
1895 — only  41  out  of  the  whole  series — but  in  1896  they  rise  to  106,  as  against  61  urticarial  rashes; 
whilst  where   no  antitoxin  is  given  in  these  two   years   (Table  LXXXV.)  we  have  only  5 


erythematous  rashes  for  the  same  period 
All  those  rashes  which  are  simply  marked 
out  of  account.  It  should  be  noted  that 
only  8  cases  in  1895  and  in   13  cases  in 


urticarial  rashes  in   1895  and  13   in   1896;  the 
number  53  for  1895  and  143  for  1896  respectively. 
"  rash "   or   "  scarlet   fever   rash "   are  here  left 
"  antitoxin  rash  "  is  described  as  being  present  in 

1896  ;  but  the  nature  of  this  antitoxin  rash,  which  is  placed  in  a  special  column,  is  not  stated.  It 
will  be  noted,  however,  that  in  1895  there  is  a  percentage  of  rashes  amongst  the  injected  cases 
equal  to  43-2  and  in  1896  equal  to  54-9,  whilst  amongst  the  non-injected  cases  the  percentages 
were  9*6  in  1895  and  27  "4  in  1896.  Part  of  this  enormous  increase  in  the  non-injected  cases, 
however,  is  due  to  the  fact  that  in  1896  there  were  115  cases  of  scarlet  fever  rash,  as  against  scariet  fever 
27  cases  in  1895.  It  is,  nevertheless,  an  exceedingly  interesting  fact,  and  one  that  should  be  noted,  •'^^^ss. 
that  we  have  a  much  larger  proportion  of  urticarial  rashes  amongst  the  antitoxin  cases,  but  a 
larger  proportion  of  erythematous  rashes  in  the  non-antitoxin  cases.  It  will  be  observed  that 
in  1896  the  proportion  of  erythematous  rashes,  even  in  those  cases  injected  with  antitoxin,  is 
more  marked  than  in  1895  ;  but  we  have  a  corresponding  increase  in  the  number  of  erythematous 
rashes  in  cases  not  treated  with  antitoxin  at  all,  from  which  it  will  be  gathered  that  the  urticarial 
rash,  in  all  probability,  must,  to  a  very  large  extent  at  any  rate,  be  the  result  of  the  injection  of 
antitoxin,  which,  without  necessarily  increasing  the  number  of  rashes  in  severe  cases,  appears  to 
modify  the  type  from  a  mere  erythema — the  form  that  is  met  with  in  the  non-injected  cases — to 
an  urticaria — the  form  usually  met  with  in  the  injected  cases. 


Pneumonia. 

Amongst  the  bacteriologically  negative  cases  in  1895,  bronchitis  or  pneumonia,  in  one 
of  its  various  forms,  developed  in  38  cases,  which  were  so  far  diphtheritic  in  character  that  they 
were  injected  with  antitoxin  (Table  LXXXVI.),  25  of  these  cases  being  in  children  under  3  years 


Table  LXXXVI — Showing  Pneumonic  complications,  with  percentage  Mortality,  in  cases  in 
which  no  Diphtheria  bacilli  were  found  but  in  which  Antitoxic  Serum  was  injected. 
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bronchife^  and  of  age.  Of  the  wliole  group  29  died,  whilst  of  those  under  3  years  of  age  19  died.  In  the  similar 
cases  not  injected  (Table  LXXXVII.)  there  were  62  cases  of  pneumonia ;  nearly  eight-ninths  of 
these  occurring  between  2  and  10  years  of  age.  Of  the  whole  of  these  cases  29  proved  fatal,  and  of 
the  group  under  10  years  of  age  28  died.  In  1896  there  were  32  cases  (with  19  deaths)  of  pneumonia 
and  bronchitis  amongst  those  injected  with  antitoxin,  and  71  amongst  those  not  injected 
(26  deaths)  ;  the  majority  of  the  cases,  in  both  these  sets,  again  occur  between  the  ages 
of  2  and  10.  Amongst  the  injected  cases  the  mortality  fell  from  76"3  in  1895  to  59'3  in 
1896,  whilst  the  mortality  amongst  the  cases  not  treated  with  antitoxin  fell  from  46*7  in  1895 
to  36*6  in  1896.  For  purposes  of  classification  these  injected  cases  should  probably  be  placed 
along  with  true  diphtheritic  cases,  as  the  clinical  symptoms  were  so  characteristic  that  the 
physician  in  charge  thought  it  necessary  to  inject  antitoxin.  Those  in  which  no  antitoxin  was 
given  and  in  which  no  diphtheria  bacilli  were  found,  in  all  probability,  had  little  clinical 
resemblance  to  diphtheria,  and  the  bacteriological  evidence  being  negative,  we  must  assume  that 
we  are  here  dealing  with  pneumonias  the  result  of  the  action  of  other  forms  of  specific  infective 
poison. 


Table  LXXXVII. — Showing  Pneumonic  complications,  with  percentage  Mortality,  in  cases  in 
which  no  Diphtheria  bacilli  were  found  and  in  which  no  Antitoxic  Serum  was  injected. 
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USE  OF  ANTITOXIN  IN  DIPHTHERIA— EFFECT  OF  DOSAGE  ON  PERCENTAGE 

MORTALITY. 

In  order  to  obtain  some  information  as  to  the  relative  proportion  of  antitoxin  given  in  tlie 
various  hospitals,  and  to  compare  the  average  amount  given  with  tire  percentage  mortality,  the 
following  tables  have  been  compiled  (Tables  LXXXVIII.  to  CI.). 
Cases  injected  Jn  1894  (Table  LXXXVIII.)  the  cases  treated  with  antitoxin  were  few  in  number,  and 

^      '  these  were  treated  with  serum  from  different  sources,  though  I  am  informed  that  the  bulk  of  it  was 

obtained  from  the  British  Institute  of  Preventive  Medicine.  Only  those  cases  in  which  diphtheria 
bacilli  were  found  by  us  are  here  recorded.  The  mortality  amongst  these  cases,  which  were  all 
admitted  in  the  year  1894  but  were  reported  upon  in  1895,  was  8"3  per  cent.  This  can  scarcely 
be  taken  as  an  average  series  of  cases.  Some  of  them  had  been  injected  before  cultures  were  sent 
for  examination  ;  others  could  be  sent  because  they  had  remained  alive  for  a  considerable  period, 
although  diphtheria  bacilli  were  still  present  in  the  throat ;  so  that,  good  as  these  results  are,  it 
would  be  scarcely  fair  to  take  them  as  representing  average  diphtheria  cases.  For  this  reason  we 
give  them  separately  and  do  not  include  them  in  the  general  statistics,  though  it  is  obvious  that 
it  is  necessary  to  put  them  on  record  for  future  reference. 

Table  LXXXVIII. — -Showing  number  of  cases  in  which  Diphtheria  bacilli  were  found,  treated 
with  Antitoxic  Serum  derived  from  sources  other  than  the  Laboratories  of  the  Royal 
Colleges.  Here  are  noted  the  day  of  disease  on  which  the  injection  was  made,  the  amount 
of  antitoxic  serum  injected  in  one  or  more  injections  within  48  hours  after  the  first 
injection,  the  average  amount  injected  per  patient,  the  total  quantity  administered 
during  the  treatment  of  the  cases,  and  the  average  amount  for  each  case.  The  mortality 
per  cent,  for  each  hospital  is  given  in  the  last  column. 
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39-6 

149 
49-6 

4  0 
LOO  c.c. 

l>5-0 

no 

25-0 

3  0 
55  c.c. 
18-3 

65 
21-6 

2  0 
35  c.c. 
17-5 

35 
17-5 

1  0 
20  c.c. 
20-0 

20 
20-0 

3  0 
05  c.c. 
21-6 

fi5 
21-6 

2  0 
60  c.c. 
30-0 

80 
40-0 

18  0 
454  c.c. 
25-2 

514 
28-5 

I 

0-0 

1 

Total. 

Quantity  injected  witliin  48  hours  ... 

Average  c.c.  per  patient 

Total    quantity    injected  during 

treatment... 
Average  c.c.  per  patient 

3  0 
119  c.c. 
39 -G 

149 
49-G 

4  0 
100  c.c. 
25-0 

100 
25-0 

4  0 

05  c.c. 
16-2 

85 
21-2 

3  0 
45  c.c. 
15-0 

45 
15-0 

1  0 
20  c.c. 
20-0 

20 
20-0 

3  0 
65  c.c. 
21-0 

65 
21-6 

6  2 
155  c.c. 
25-8 

220 
36-6 

24  2 
509  c.c. 
23-7 

684 
28-5 

^  8-3 

I 

In  this  Table  (LXXXVIII.)  are  given  certain  details  connected  with  the  injection  of  antitoxin 
during  the  year  1894.  In  the  first  column  we  have  the  names  of  the  hospitals,  and  in  the  first  line 
the  day  of  the  disease  on  which  the  antitoxin  was  first  injected.  Then  are  arranged  in  each  section 
of  the  table,  first,  the  number  of  cases  injected  and  the  number  of  deaths  that  occurred  ;  the  total 
being  given  in  the  last  column  but  one,  and  the  total  percentage  mortality  in  the  last  column. 
Beneath  this  comes  the  number  of  cubic  centimetres  injected  during  the  first  48  hours  in  hospital, 
this  figure  being  the  only  one  that  is  constant  in  the  Official  Reports;  but  the  majority  of  the  cases 
coming  under  this  heading  were  in  all  probability  injected  within  the  first  24  hours  after  admission. 
There  may  have  been,  of  course,  several  injections  during  the  first  48  hours,  but  the  amount  of 
antitoxin  is  given  as  a  whole.  In  the  next  line  is  given  the  average  amount  of  antitoxin  injected 
during  this  period;  then  follows  the  total  amount  injected  into  the  whole  of  the  cases,  and  during 
the  whole  course  of  the  disease;  and  in  the  last  line  we  have  the  average  amount  injected  into  each 
patient  during  the  coui'se  of  the  disease,  whether  the  patient  lived  or  died.  By  simply  multiplying 
the  number  of  c.c.  by  20 — the  calculated  average  number  of  units  per  c.c.  of  the  serum  in  use  at 
that  period — ^the  antitoxic  value  of  the  serum,  is  obtained  in  units.  In  this  table  the  Fountain, 
Eastern,  and  South-Eastern  Hospitals  only  are  represented,  as  they  appear  to  have  been  the 
only  hospitals  (that  used  antitoxic  serum  at  this  period)  from  which  specimens  were  sent 
for  bacteriological  examination  from  cases  that  were  admitted  in  1894  but  were  examined 
in  1895.  The  total  number  of  cases  for  these  hospitals  is  also  given.  It  will  at  once  be  seen  that 
these  numbers  are  exceedingly  small,  and  that  the  number  of  units  of  antitoxin  was  also  very  low, 
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being  only  about  560  units  for  each  case.  The  mortality  was  also  exceedingly  low,  but  the  number 
of  cases  is  so  small  that  very  little  reliance  can  be  placed  upon  these  figures  for  general  purposes. 

Table  LXXXIX. — -Griving  cases  in  which  Diphtheria  bacilli  were  found,  which  were  treated  with 
Antitoxic  Serum  supplied  from  the  Laboratories  of  the  Royal  Colleges.  The  day  of  disease  on 
which  the  injection  was  made  is  given  in  the  first  line.  The  amount  of  antitoxin  injected  in 
one  or  more  injections  within  48  hours  after  the  first  injection  is  given  in  units.  Then 
follow  the  average  amount  injected  per  patient,  the  total  quantity  administered  during 
the  treatment  of  the  cases,  and  the  average  amount  given  in  each  case.  The  mortality  per 
cent,  for  each  hospital  is  given  in  the  last  column. 
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ForXTAIN. 
Units  injected  within  48  hours 
Average  units  jser  patient 
Total  units  injected  during 

treatment ... 
Average  units  per  patient 

2  1 
4,200 
2100-0 

4.200 
2100-0 

23  3 
19,910 
865-6 

31,805 
1382-8 

34  9 
27,025 
794-8 

42,135 
1239-2 

36  7 
34,425 
956-2 

44,305 
1232-3 

32  8 
34,725 
1085-1 

39,680 
1240-0 

18  3 
12,765 
709-1 

15,205 
848-05 

9  0 
8,250 
916-6 

9,700 
1077-7 

16  9 
10,075 
1004-0 

18,400 
1150-0 

9  3 
13,120 
1457-7 

15,975 
1775-0 

1  1 

800 
800-0 

800 
800-0 

180  44 
171.295 
951-0 

222,325 
1235-1 

1 

^  24-4 

j 

Western. 
Units  injected  within  48  hours 
Average  units  per  patient    . . . 
Total  units  injected  during 

treatment  ... 
Average  units  per  patient    . . . 

19  2 
23,650 
1244-7 

29,550 
1555-2 

30  15 
58,380 
1621-6 

75,295 
2091-5 

30  10 
85,455 
2373-7 

90,040 
2501-1 

20  9 
49,210 
1892-6 

57,030 
2193-4 

24  6 
19,405 
808-5 

31,355 
1306-4 

0  3 
10,900 
2810-0 

19,400 
3233-3 

24  11 
37,400 
1558-3 

44,200 
1841-6 

3  0 
4,130 
1376-0 

4,130 
1370-0 

16  0 
10,325 
645-3 

19,600 
1225-0 

190  50 
304,855 
1604-5 

370,600 
1950-5 

( 

>  29-4 

1 

Eastern. 
Units  injected  within  48  hours 
Average  units  per  patient    . . . 
Total  units  injected  during 

treatment... 
Average  units  per  patient    . . . 

5  :i 

5,830 
IIGC-O 

0,810 
1302-0 

17  4 
30,445 
1790-8 

35,625 
2095-5 

15  5 
30,295 
2419-0 

49,340 
3289-3 

'■  27  8 
49,325 
1826-8 

68,325 
2530-5 

20  5 
25,275 
1263-7 

42,495 
2124-7 

12  4 
21,375 
1781-2 

27,405 
2283-7 

10  0 
20,420 
2042-0 

28,120 
2812-0 

17  4 
39,030 
2295-8 

50,105 
2950-8 

16  4 
21,320 
1332-5 

24,290 
1518-1 

139  43 
249,315 
1793-6 

332,575 
2392-0 

1 

\  30-9 

1 

SooxH -Eastern. 
Units  injected  within  48  hours 
Average  units  per  patient    . . . 
Total   units  injected  during 

treatment ... 
Average  units  per  patient 

3  0 
3,150 
1050-0 

4,725 
1575-0 

29  2 
46,200 
1593-1 

51,450 
1774-1 

37  5 
67,725 
1830-4 

78,225 
2114-1 

32  5 
53,175 
1601-7 

59,955 
1873-5 

29  0 
43,855 
1512-2 

48,405 
1069-1 

17  0 

28,700 
1688-2 

31,850 
1873-5 

17  5 
27,125 
1595-5 

28,175 
1657-3 

24  6 
38,045 
1010-2 

43,470 
1811-2 

10  0 
10,650 
1005-0 

18,650 
1365-0 

198  29 
319,225 
1012-2 

359,905 
1817-7. 

I  14-6 

\ 

South- Western  . 
Units  injected  within  48  hours 
Average  units  per  patient    . . . 
Total  units  injected  during 

treatment ... 
Average  units  per  patient    . . . 

5  1 
8,050 
1010-0 

10,825 
3305-0 

24  3 
43,750 
1822-9 

81,775 
3407-2 

20  (! 
33,475 
1287-5 

90,975 
3499-03 

44  11 
01,500 
1397-7 

177,530 
4034-7 

14  10 
2(;,000 
1900-0 

59,075 
4219-6 

15  5 
41,650 
2770-0 

49,500 
3300-0 

7  1 
14,000 
2000-0 

22,050 
3150-0 

17  (! 
35,000 
2058-8 

50,075 
2945-5 

1  0 
1,400 
1400-0 

1,400 
1400-0 

153  43 
265,425 
1734-8 

549,205 
3589-5 

i 

S  28-1 
j 

North-Western. 
Units  injected  within  48  hours 
Average  units  per  patient 
Total  units   injected  during 

treatment ... 
Average  units  per  jmtient  ... 

1  0 
1,400 
1400-0 

1,400 
1400-0 

14  4 
12,425 
887-5 

14,700 
1050-0 

21  10 
28,925 
1377-3 

30,775 
1405-4 

18  6 
18,150 
1008-3 

22,000 
1222-2 

11  6 
10,675 
970-4 

10,075 
970-4 

18  8 
20,175 
1120-8 

24,875 
1381-9 

4  1 
4,025 
1006-2 

4,025 
1006-2 

11  4 
13,305 
1215-0 

16,325 
1484-09 

98  39 
109,140 
1113-0 

124.775 
1273-2 

1  39-7 

1 

Northern. 
Units  injected  within  48  hours 
Average  units  per  patient    . . . 
Total  units  injected  during 

treatment ... 
Average  units  per  patient    . . . 

49  4 
39,885 
814-05 

42,730 
872-04 

49  4 
39,885 
814-05 

42,730 
872-04 

) 

Total. 

Units  injected  within  48  hours 
Average  units  per  patient  ... 
Total  units  injected  during 

treatment... 
Average  units  per  patient 

65  9 
02,515 
961-7 

76,090 
1179-8 

120  18 
170,380 
1399-8 

244,905 
1943-0 

109  50 
251,825 
1490-08 

300,745 
2170-08 

193  47 
302,030 
1564-9 

462,215 
2394-8 

132  44 
190,340 
1441-9 

257,300 
1949-6 

104  26 
144,070 
1385-2 

180,250 
1733-1 

53  16 
90,720 
1711-6 

111,470 
2103-2 

109  40 
179,515 
1046-9 

222,635 
2042-5 

39  7 
50,620 
1297-9 

59,445 
1524-2 

17  1 
11,125 
054-4 

20,400 
1200-0 

1.007  258 
1,459,140 
1448-9 

2,002,115 
1988-1 

(  25-6 

) 

In  Tables  LXXXIX.  and  XC.  are  given  the  cases  treated  with  antitoxin  in  1895.  These 
tables  are  necessarily  di\dded  into  two — one  including  patients  treated  with  antitoxin  manufactured 
in  the  laboratories  specially  for  the  Board,  and  the  second  including  those  cases  ti'eated  with 
antitoxin  derived  from  other  sources. 

Some  indication  of  the  advantage  of  using  stronger  antitoxin  and  a  larger  number  of  units  comparison 
may  be  obtained  by  a  comparison  of  these  two  tables.    It  will  be  seen  that,  although  there  are  most  with  different 
extraordinary  differences  in  the  results  obtained  at  different  hospitals,  the  mortality  over  the  whole 
is  fairly  comparable  in  the  two  sets  of  cases.    Reckoning  the  strength  of  the  antitoxin  at  its  lowest 
in  that  supplied  by  the  laboratories,  and  reckoning  the  strength  of  that  supplied  from  other  sources 
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as  averaging  20  units  per  c.c.  (the  average  calculated  by  Eoux,  Ruffer,  Calmette,  Madseu,  and 
others),  we  find  that  in  the  year  1895  there  were  1,061  cases  in  which  diphtheria  bacilli  were 
denaonstrated  that  received  on  an  average  678  units  each.  Of  these  cases  315  died,  giving  a 
percentage  mortality  of  29-6.  Of  1,007  similar  cases  treated  with  the  serum  from  the  laboratories 
of  the  Eoyal  Colleges  (an  average  of  1,988  units  per  patient;  258  died,  giving  a  percentage 
mortality  of  25-6.  At  one  hospital,  however,  the  results  were  much  better,  and  in  two  others 
slightly  better,  where  the  smaller  doses  were  used,  but  the  general  results  were  very  much 
improved  by  the  use  of  the  larger  number  of  units.  It  should  be  pointed  out  that  one  of  the 
hospitals  in  which  there  was  no  improvement  was  the  Northern  Hospital,  in  which,  as  the  cases 
are  treated  on  the  first  day  of  the  disease,  it  is  necessary,  as  experience  has  proved,  to  inject  only 
comparatively  small  doses.    These  tables  will  well  repay  careful  analysis. 

Table  XC. — Giving  cases  in  which  Diphtheria  bacilli  were  found,  which  were  treated  with  Antitoxic 
Serum  derived  from  sources  other  than  the  Laboratories  of  the  Eoyal  Colleges.  The  day  of 
disease  on  which  the  injection  was  made  is  given  in  the  first  line.  The  amount  of  antitoxic 
serum  injected  in  one  or  more  injections  within  48  hours  after  the  first  injection  is  given 
in  cubic  centimetres.  Then  follow  the  average  amount  injected  per  patient,  the  total 
quantity  administered  during  the  treatment  of  the  cases,  and  the  average  amount  given 
in  each  case.    The  mortality  per  cent,  for  each  hospital  is  given  in  the  last  column. 
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FOTJMTAIN. 

3  0 

18  3 

14  5 

14  5 

19  3 

10  6 

3  1 

15  6 

7  0 

4  2 

107  31 

Onantity  in  c.c.  iniected  within  48 

hours 

32 

386 

535 

560 

479 

505 

117 

288 

20 

65 

2,987 

i 

A.verag6  c.c.  per  patient 

10-G 

21-4 

38-2 

40-0 

25-2 

50-5 

39-0 

19-2 

2-8 

16-2 

27-9 

\  28-9 

Total  (Quantity  injected  during 

treat- 

ment  

02 

519 

561 

670 

556 

572 

117 

288 

115 

92 

3,552 

1 

Average  c.c.  per  patient      ...  . 

20-6 

28-8 

40-07 

47-8 

29-2 

57-2 

39-0 

19-2 

lG-4 

23-0 

33-1 

8  0 

30  2 

37  3 

38  13 

29  7 

14  5 

10  4 

3  1 

1  0 

52  21 

222  56 

Quantity  m  c.c.  injected  witliin  48 

hours 

255 

907 

1,213 

1,202 

1,138 

610 

275 

75 

20 

2,227 

7,922 

] 

Average  c.c.  per  patient 

31'8 

30-2 

32-7 

81-6 

89-2 

43-5 

27-5 

25-0 

20-0 

42-8 

85-6 

'fotal  (quantity  injected  during 

treat- 

>  25-2 

ment  

255 

907 

1,213 

1,586 

1,152 

620 

275 

75 

20 

2,593 

8,696 

Average  c.c.  per  patient 

31-8 

30-2 

32-7 

41-7 

39-7 

44-2 

27-5 

25-0 

20-0 

49-8 

39-1 

Eastern. 

4  3 

30  10 

35  12 

24  12 

14  7 

13  5 

11  3 

21  7 

10  0 

1  0 

163  59 

Quantity  in  c.c.  injected  within  48 

houis 

157 

431 

673 

506 

316 

267 

237 

498 

205 

20 

3,310 

Average  c.c.  per  patient 

39-2 

14-3 

19-2 

21-08 

22-5 

20-5 

21-5 

23-7 

20-5 
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20-3 
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36-1 

"Potal  (Quantity  injected  during 

treat - 

ment  
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842 

710 

389 

320 

265 
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205 

20 
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j 

Avei"age  c.c.  per  patient 

47-2 

20-7 

24-05 

29-5 

27-7 

24-6 

24-09 

26-8 

20-5 

20-0 

25-3 

Sr*TTTTT-"R  A  RTF,!?  N 

10  1 

41  4 

49  15 

48  19 

22  11 

22  8 

13  8 

11  3 

6  1 

222  70 

Quantity  in  c.c.  injected  within  48 

hours 

260 

1,210 

1,610 

1,589 

920 

726 

415 

360 

115 

7,205 

26'0 

29 '5 

32-8 

33'1 

41-8 

33-0 

81-9 

32-7 

19-1 

32-4 

1 

;  31-5 

Total  Quantity  injected  during 

treat- 

ment  

275 

1,415 

1,662 

1,858 

1,100 

756 

450 

380 

225 

8,121 

j 

.rYVcIttyc  t^.C.  pel  uaLfdiL  ... 

27-5 

i?4'5 

33-9 

38-7 

50-0 

34-3 

34-6 

34-5 

37-5 

36-5 

South-Western. 

5  0 

24  3 

26  9 

27  10 

30  6 

19  13 

3  1 

14  6 

2  1 

150  49 

Quantity  in  c.c.  injected  within  48 

hours 

200 

819 

876 

1,225 

1,165 

618 

100 

615 

45 

5,663 

Average  c.c.  per  patient     ...  . 

40-0 

34-1 

33-6 

45-3 

38-8 

32-5 

33-3 

43-9 

22-5 

37-7 

1  32-6 

Total  quantity  injected  during 

treat- 

70 
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ment  
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1,074 

1,096 

1,522 

1,298 

1,085 

110 

780 

Average  c.c.  per  patient      ...  . 

46-0 

44-7 

42-1 

56-3 

43-2 

57-1 

36-6 

55-7 

35-0 

48-4 

Noeth-Westekn. 

5  0 

45  8 

38  13 

35  8 

14  4 

18  5 

8  5 

18  6 

1  0 

177  49 

Quantity  in  c.c.  injected  within  48 

hours 

60 

835 

970 

625 

290 

255 

145 

230 

10 

3,420 

1  27-6 

Average  c.c.  per  patient      ...  . 
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10-0 

19-3 
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20 
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60 
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295 
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255 
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1 
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12'0 

20-5 

29-2 

21-7 
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19-6 
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20  1 
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320 
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V 

Total  quantity  injected  during 

treat- 

350 

ment  

350 

Average  c.c.  per  patient      ...  . 

17-5 

17-5 

Total. 

55  5 

180  30 

199  57 

186  67 

128  38 

96  42 

48  22 

77  29 

24  1 

60  24 

1,061  315 

Quantity  in  c.c.  injected  within  4i 

hours 

1,284 

4,588 

5,877 

5,707 

4,308 

2,981 

1,289 

2,066 

360 

2,367 

30,827 

I 

Average  c.c.  per  patient 
Total  quantity  injected  during 

23-3 

25-4 

29-5 

80-6 

33-6 

31-05 

26-8 

26-8 

15-0 

39-4 

29-05 

):  29  6 

treat- 

565 

36,006 

ment  

1,421 

5,463 

6,484 

7.106 

4,805 

3,648 

1,377 

2.342 

2,795 

J 

Average  c.c.  per  patient 

25-8 

30-3 

32-5 

38-2 

37-5 

38-0 

28-6 

30-4 

23-5 

46-5 

33-9 

81 


Table  XCI. — Griving  cases  in  which  no  Diphtheria  bacilli  were  found,  but  which  were  treated 
with  Antitoxic  Serum  supplied  from  the  J^aboratories  of  the  Koyal  Colleges.  The  day  of 
disease  on  which  the  injection  was  made  is  given  in  the  first  line.  The  amount  of  antitoxin 
injected  in  one  or  more  injections  within  48  hours  after  first  injection  is  given  in  units. 
Then  follow  the  average  amount  injected  per  patient,  the  total  quantity  administered 
during  the  treatment  of  the  cases,  and  the  average  amount  given  in  each  case.  The 
mortality  per  cent,  for  each  hospital  is  given  in  the  last  column. 
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Hospitals. 
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Hospital. 

Total. 
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Fountain. 
Units  injected  within  48  hours  ... 

Average  units  i)er  jjatient  

Total    units    injected  dnring 

treatment   

Average  units  per  patient  

2  0 
1,900 
950-0 

1,900 
950-0 

1  0 

1,600 
1000-0 

1,000 
1600-0 

5  2 
4,6.50 
930-0 

5,400 
1080-0 

1  0 

4,200 
4200-0 

4,400 
4400-0 

1  1 

1,800 
1800-0 

3,000 
3000-0 

10  3 
14,150 
1415-0 

16,300 
1030-0 

] 

\ 

,  30-0 

Western. 
Units  injected  within  48  hours  . . . 
Average  units  per  patient  .. 
Total    units    injected  during 

treatment   

Average  units  per  patient   

1  0 
1,400 
1400-0 

1,400 
1400-0 

2  0 
3,100 
1550-0 

3.5.50 
1775-0 

4  2 
6,450 
1612-5 

7,950 
1987-5 

2,200 
1100-0 

2,900 
1450-0 

4  0 
5,200 
1300-0 

0,000 
1050-0 

3  0 
3,200 
1066-6 

4,000 
1333-3 

10  4 
21,550 
1346-8 

26,400 
1650-0 

1 

;  25-0 

Eastern. 
Units  injected  within  48  hours  ... 

Average  units  per  patient  

Total    units    injected  during 

treatment   

Average  units  per  patient  

1  0 
3,600 
3600-0 

3,600' 
3600-0 

4  2 
0.045 
1511-2 

0,045 
1511-2 

1  0 
2,300 
2300-0 

2,300 
2300-0 

1  0 
3,000 
3000-0 

3,000 
3000-0 

1  1 
525 
525-0 

525 
525-0 

5  3 
9,400 
1880-0 

12,450 
2490-0 

13  6 
24,870 
1913-07 

27.920 
2147-6 

[  46-1 
i 

Sotjth-Eastekn. 
Units  injected  within  48  hours  ... 

Average  units  per  patient  

Total    units    injected  during 

treatment   

Average  units  per  patient  

10  1 
10,975 
1097-5 

17,325 
1732-5 

1  0 
2,100 
2100-0 

2,100 
2100-0 

0  2 
7,100 
1183-3 

8,050 
1341-0 

3  1 
7,000 
2333-3 

7.000 
2333-3 

2  0 
2,800 
1400-0 

2,800 
1400-0 

;{  0 
4,200 
1400-0 

4,200 
1400-0 

4  0 
4,550 
1137-5 

5,250 
1312-5 

29  4 
44,725 
1542-2 

40,725 
1011-2 

) 
[ 

}  13-7 

i 

I 

South-Western. 
Units  injected  within  48  hours  ... 

Average  units  per  patient  

Total    tmits    injected  during 

treatment   

Average  units  per  patient  

4  1 
9,100 
2275-0 

9,700 
2425-0 

3  0 
3,525 
1175-0 

3,525 
1175-0 

3  0 
7,000 
2333-3 

7,000 
2333-3 

1  0 
2,800 
2800-0 

9,100 
9100-0 

4  1 
8,995 
2248-7 

12,775 
3193-7 

1  1 
3,000 
3000-0 

3,000 
3000-0 

2  1 
2,200 
1100-0 

2.730 
1365-0 

18  4 
30,020 
2034-4 

47,830 
2057-2 

1 

22-2 

North-Western. 
Units  injected  within  48  hours  ... 

Average  units  per  patient  

Total    units    injected  during 

treatment   

Average  units'per  patient  

1  0 
1,400 
1400-0 

1,400 
1400-0 

1  0 
2,800 
2800-0 

2,800 
2800-0 

2  1 
2,200 
1100-0 

2,200 
1100-0 

1  1 
1,400 
1400-0 

1,400 
1400-0 

1  1 
1,000 
1000-0 

5,600 
5600-0 

6  3 
9,400 
1500-0 

13,400 
2233-3 

,  50-0 

Northern. 
Units  injected  within  48  hours  ... 

Average  units  per  patient  

Total    units    injected  during 

treatment   

Average  units  per  patient  

2  0 
1,000 
<J50-0 

1,900 
950-0 

2  0 
1,900 
950-0 

1,900 
950-0 

0-0 

1 

Total. 

Units  injected  within  48  hours  ... 

Average  units  per  patient  

Total    units    injected  during 

treatment   

Average  units  per  patient  

3  0 
3,300 
1100-0 

3,300 
1100-0 

17  2 
29,375 
1727-9 

.30,325 
1783-8 

7  0 
12,325 
1760-7 

12,775 
1825-0 

15  4 
24,545 
1636-3 

25,495 
1699-6 

13  5 
18,400 
1415-3 

26,950 
2073-07 

10  3 
24,595 
2459-5 

28,575 
2857-5 

7  5 
10,325 
1475-0 

12,225 
1746-4 

15  5 
22,000 
1500-0 

31,580 
2105-3 

7  0 
7,7.50 
1107-1 

9,2.50 
1321-4 

94  24 
153,215 
1029-9 

180,475 
1919-9 

1  25  r, 

j 

On  coming  to  the  cases  in  which  no  diphtheria  bacilli  were  found  but  which  were  never-  use  of  antitoxin 
theless  injected  with  antitoxin  (Tables  XCI.,  XCII.),  the  figures  are  almost  entirely  reversed,  as  lio'itfphtheria^'* 
we  find  that  the  larger  number  of  units  were  given  to  cases  in  which,  speaking  generally,  there  ['ouji'd.'^^*^^ 
was  the  highest  mortality.    In  order  to  keep  these  figures  comparable  with  those  for  1896,  it  is 
well  to  add  together  all  the  cases  that  were  injected,  whether  diphtheria  bacilli  were  found  or  not. 
We  then  have  the  results  given  in  Table  XCV.). 

Dealing  with  the  statistics  for  the  year  1896  (Table  XCIII.),  special  attention  should  be  Figures  in  issc 
paid  to  them,  as  it  is  only  in  this  year  that  we  were  in  a  position  to  check  the  figures  '^•'y 
efficiently.     In  every  case  the  number  of  antitoxin  units  is  under-estimated  rather  than 
over-estimated,  as  the  actual  recently  tested  strength  of  the  antitoxin  has  been  taken — a  strength 
that  is  often  under  the  original  strength,  as  we  know  that  there  is  an  appreciable  falling  off 
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in  the  strength  of  every  antitoxin  ;  and  in  the  stronger  forms  this  faUing  off,  as  will  be  pointed  out 
later,  may  be  considerable.    Still,  these  figures  represent,  approximately,  the  strength  of  the 
different  antitoxins  used,  and,  allowing  for  the  correction  above  referred  to,  may  be  taken  as 
Difficulty  of      accurate.     It  should  be  pointed  out,  however,  that  at  most  of  the  hospitals  there  were  small 
luteiy'afcin^te  quantities  of  serum  of  which  no  notes  of  the  numbers  were  given  on  the  bed  card.      By  careful 
statistics.        investigation  of  the  statistics  kept  in  the  laboratories  concerning  the  different  serums  sent  out  to 
these  hospitals,  we  are  able  to  trace  most  of  these  samples  and  to  give  an  average  strength  for  such 
as  were  not  recorded  on  the  bed  cards.     At  one  hospital  no  note  of  any  kind  was  ever  entered  as 
to  the  number  of  the  serum  used,  and  it  was  necessary  to  rely  entirely  upon  the  laboratory  books 
for  the  strengths  of  the  different  serums  used ;  by  comparing  the  dates  at  which  these  serums  were 
sent  out  with  the  dates  at  which  the  injection  was  made,  it  was  possible  to  obtain  fairly  accurate 
figures  under  this  heading. 

Table  XCII. —  Griving  cases  in  which  no  Diphtheria  bacilli  were  found,  but  which  were  treated  with 
Antitoxic  Serum  from  sources  other  than  the  Laboratories  of  the  Eoyal  Colleges.  The  day 
of  disease  on  which  the  injection  was  made  is  given  in  the  first  line.  The  amount  of  antitoxic 
serum  injected  in  one  or  more  injections  within  48  hours  after  first  injection  is  given  in 
cubic  centimetres  Then  follow  the  average  amount  injected  per  patient,  the  total  quantity 
administered  during  the  treatment  of  the  cases,  and  the  average  amount  given  in  each  case. 
The  mortality  per  cent,  for  each  hospital  is  given  in  the  last  column. 
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Total. 
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Fountain. 

4  0 

4  0 

3  1 

1  0 

2  0 

3  1 

17  2 

Quantity  in  c.e.  injected 

■within 

j 

48  hours  

47 

47 

70 

37 

57 

56 

314 

! 

Average  c.c.  per  patient 

11-7 

11-7 

23-3 

37'0 

28-5 

18-6 

18-4 

\  11-7 

Total  quantity  injected 

daring 

1 

treatment   

47 

57 

70 

37 

57 

56 

324 

Average  c.c.  per  patient 

11-7 

14-2 

23-3 

37-0 

28'5 

18'6 

1905 

Western. 

5  1 

14  1 

14  1 

7  0 

5  0 

1  0 

8  0 

3  0 

57  3 

Quantity  in  c.c.  injected 

within 

1 

48  hours  

100 

315 

325 

175 

90 

10 

190 

60 

1,265 

Average  c.c.  per  patient 

20-0 

22-5 

23-2 

25-0 

18-0 

10-0 

23-7 

20-0 

22-1 

\  6-2 

Total  quantity  injected 

during 

1 

treatment   

100 

315 

325 

185 

90 

10 

190 

60 

1,275 

Average  c.c.  per  patient 

20-0 

22-5 

23'2 

26-4 

18'0 

lO'O 

23 '7 

20-0 

22-3 

Eastern. 

1  0 

11  2 

4  1 

11  4 

5  2 

5  0 

10  4 

1  0 

48  13 

Quantity  iu  c.c.  injected 

within 

j 

48  hours  

5 

2fi2 

61 

249 

89 

92 

220 

5 

983 

I  . 

Average  c.c.  per  jiatient 

5-0 

23-8 

15-2 

22-6 

17-8 

18-4 

22-0 

5-0 

20-4 

;27  0& 

Total  quantity  injected 

during 

1 

treatment   

5 

262 

61 

£06 

129 

92 

280 

5 

1,140 

Average  c.c.  per  pntient 

5-0 

23-8 

15-2 

27 -S 

25 '8 

18-4 

28'0 

5-0 

23-7 

South-Eastern. 

3  0 

14  1 

12  1 

9  0 

6  0 

5  0 

2  0 

2  0 

7  0 

60  2 

Quantity  iu  c.c.  injected 

within 

] 

48  hours  

105 

563 

400 

285 

145 

160 

58 

100 

245 

2,061 

Average  c.c.  per  patient 

35-0 

40-2 

33-3 

31-6 

24-1 

32-0 

29-0 

50-0 

35-0 

34-3 

S>  3-3 

Total  quantity  injected 

during 

1 

treatment   

105 

628 

450 

310 

145 

240 

58 

100 

245 

2,281 

\ 

Average  c.c.  pfr  patient; 

35-0 

44-8 

37-5 

34-4 

24-1 

48-0 

29'0 

50-0 

35-0 

38-01 

Sodtii-Western. 

4  2 

2  0 

4  0 

5  3 

2  0 

1  0 

3  2 

21  7 

Quantity  in  c.c.  injected 

within 

48  hours  

135 

25 

140 

220 

65 

30 

115 

730 

Average  c.c.  per  patient 
Total    quantity  injected 

33-7 

12-5 

35-0 

44-0 

32-5 

30-0 

38-3 

34-7 

1  33-3 

during 

treatment   

195 

25 

155 

240 

85 

30 

115 

845 

Average  c.c.  per  patient 

48'7 

12-5 

38-7 

48-0 

42-5 

30-0 

38-3 

40-2 

North-Westeen. 

1  0 

6  1 

10  3 

5  3 

2  0 

3  0 

4  2 

4  0 

1  1 

30  10 

Quantity  iu  c.c.  injected 

within 

48  hours  

10 

115 

175 

75 

20 

55 

45 

40 

20 

555 

Average  c.c.  per  patient 

10-0 

19-1 

17-5 

15-0 

10-0 

18-3 

11-2 

10-0 

20-0 

15-4 

1  27-7 

Total  quantity  injected 

during 

treatment   

10 

115 

175 

105 

20 

55 

45 

40 

20 

.585 

Average  c.c.  per  patient 

10-0 

19-1 

17-5 

21-0 

10-0 

18-3 

11-2 

10-0 

20-0 

16-2 

Northern. 

2  0 

2  0 

Quantity  in  c.c.  injected 

within 

33 

48  hours  

33 

^  00 

Average  c.c.  per  patient 

lG-5 

16-5 

Total   quantity  injected 

during 

33 

] 

treatment   

33 

Average  c.c.  per  patient 

10-5 

16-5 

Total. 

7  0 

40  7 

46  6 

47  8 

28  6 

16  0 

15  2 

30  7 

12  1 

241  37 

Quantity  in  c.c.  injected 

within 

4  8  hours  

153 

1,175 

1,023 

1,121 

710 

407 

292 

721 

330 

5,941 

1  15-3 

Average  c.c.  per  patient 

21-8 

29-3 

22-2 

23-8 

25-6 

25-4 

19-4 

24-03 

27-5 

24-6 

Total   quantity  injected 

during 

treatment   

153 

1,300 

1,073 

l,i?58 

789 

507 

292 

781 

330 

6,483 

J 

Average  c.c.  per  patient 

21-8 

.S2-5 

23-3 

26-7 

28-1 

31-6 

19-4 

26-03 

27-5 

26-9 

83 


Table  XCIII. — Giving  cases  in  which  Diphtheria  bacilli  were  found,  which  were  treated  with 
Antitoxic  Serum  supplied  from  the  Laboratories  of  the  Eoyal  Colleges.  The  day  of  disease 
on  which  the  injection  was  made  is  given  in  the  first  line.  The  amount  of  antitoxin  injected 
in  one  or  more  injections  within  48  hours  after  first  injection  is  given  in  units.  Then 
follow  the  average  amount  injected  per  patient,  the  total  quantity  administered  during 
the  treatment  of  the  cases,  and  the  average  amount  given  in  each  case.  The  mortality  per 
cent,  for  each  hospital  is  given  in  the  last  column. 
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Units  injected  withiu  i8  honrs 
Average  units  per  patient 
Total   units  injected  during 

treatment   

Average  units  per  patient  .. 

3  1 
i  10,33C 
3443 -g 

12.325 
4108 -3 

80  11 
263, 37C 
3292-1 

431,93.5 
5399-1 

110  18 
517, 49J 
4401-1 

008,19t 
5760-3 

121  37 
435,28c 
3597-3 

616,06C 
5091-4 

99  28 
>  410,42C 
4145-6 

581, 58C 
5874-5 

60  15 
)    316, 85£ 
4800-8 

373,57c 
5600-2 

30  11 
153, 81C 
4272-5 

180,00C 
5185-0 

60  13 
)    182, 39C 
3039-8 

266, 78C 
4440-3 

1  38  4 
102,77!: 
4283  £ 

180, 03C 
47.53 -f 

19  7 
)63,71C 
)  3353-1 

64,62-J 
3401 

038  145 
)  2,510,440 
3944-2 

3,382,374 
5301-5 

1 

Wksteen. 
Units  injected  within  48  hours 
Average  units  per  patient  .. 
Total  units  injected  during 

treatment  

Average  units  per  patient 

18  1 
39,045 
2169  1 

49,780 
2765-5 

83  21 
260,895 
3143-3 

297,980 
3.590-1 

119  28 
428,010 
3001-7 

505,270 
47.50-1 

119  36 
430,980 
3621-0 

493,545 
4147-4 

81  18 
320,225 
3953-3 

378.680 
4675-06 

54  16 
171,640 
3178-5 

243,400 
4507-4 

33  11 
130,910 
3906-9 

151,920 
4()03-0 

58  20 
214,745 
3702-5 

257,700 
4443-1 

48  3 
143,355 
2986-5 

144,40" 
3008-4 

013  154 
2,140.405 
3491-0 

2,582,R80 
4213-1 

1 

'  25-1 

i 

Eastern. 
Units  injected  within  48  hours 
Average  units  per  patient  ... 
Total  units  injected  during 

treatment   

Average  units  per  patient  ... 

11  1 

25,265 

2296-8 

49,165 
4469-5 

03  8 
264,710 
4201-7 

371,840 
5902-2 

80  19 
295,205 
3690-00 

428,400 
5355-7 

91  18 
4.38,205 
4815-4 

606,545 
6605-3 

82  17 
443,165 
5404-4 

5.53,920 
6755-1 

54  11 
230,830 
4274-6 

323,845 
5997-1 

27  5 
139,745 
5175-7 

203,302 
7529-7 

04  13 
237,825 
3710-01 

284,.330 
4442-6 

19  2 

57,350 

3018-4 

91,350 
4807-8 

491  94 
2,132,300 
4342-7 

2,912,757 
5932-2 

^  19-1 

1 

South-Eastern 
Units  injected  within  48  hours 
Average  units  per  patient  .. 
Total  units  injected  during 

treatment   

Average  units  per  patient  ... 

10  1 

33,100 

3310-0 

30,905 
3090-5 

77  6 
265,690 
3450-5 

392.515 
.5097-5 

98  18 
380,080 
3884-4 

546,030 
5577-8 

102  26 
373,-385 
3660-0 

027, .350 
0150-4 

67  18 
198,550 
2963-4 

401,880 
5998-2 

54  14 
278,7.50 
5162-03 

327,0150 
(;050-6 

41  10 
130,800 
3191-7 

169.300 
4129-2 

48  15 
127,700 
2660-4 

292,425 
6091' -1 

11  2 

28,850 

2022-7 

35,800 
32(;0-0 

1  1 

2,250 
22.50-0 

4,000 
4000-0 

509  111 
1,819,815 
3575-2 

2,827,925 
555  5 -S 

1 

\  21-8 
i 

i 

South- Western. 
Units  injected  withiu  48  hours 
Average  units  per  patient  ... 
Total  units  injected  during 

treatment   

Average  units  per  patient  ... 

7  1 
16,500 
2357-1 

2S,9.•^0 
4140-0 

40  0 
120,972 
2029-8 

193..S10 
4213-2 

70  14 
215,100 
3072-8 

352.185 
5;)31-2 

58  18 
254.500 
4387-9 

405.090 
6994-6 

46  13 
179,425 
3900-5 

309,340 
(i724-7 

34  10 
184,340 
5421-7 

240,595 
7070-3 

19  4 

.59,000 
3105-2 

82,980 
4367-3 

31  9 
112,500 
3029-03 

170,100 
5487-09 

311  69 
1,142,.337 
3673-1 

1,783.680 
5735-3 

j 

North-Western. 
Units  injected  within  48  hours 
Average  units  per  patient  ... 
Total  units  injected  during 

treatment   

Averase  units  per  patient  ... 

6  3 
37,600 
6266-6 

46,600 
7766 -6 

42  8 
190,250 
4529-7 

230,460 
5487-1 

62  21 
317,610 
5122-7 

370,185 
5970-7 

80  25 
431,895 
5398-6 

487,390 
6092-3 

63  30 
225,700 
3582-5 

275.315 
4370-07 

38  13 
208,500 
5488-4 

252,020 
0632-1 

26  11 
116,400 
4476-9 

135.070 
5195-0 

37  10 
122,905 
3323-3 

185,460 
5012-4 

35  4  121 
1,05  ',980 
4063-7 

1,982,500 
5000-2 

s 

North-Eastern. 
Units  injected  within  48  hours 
Average  units  per  patient  ... 
Total  units  injected  during 

treatment   

Average  units  per  patient  ... 

2  1 

5.400 
2700-0 

9,250 
4025-0 

3  2 
21,600 
7200-0 

24,000 
8200-0 

13  4 

60,230 

4633-0 

02,3.50 
4790-1 

18  7 

87,2.30 
4840-1 

90,200 
5344-4  i 

1  38-8 

i 

Brook. 
Units  injected  within  48  hours 
Average  units  per  patient  ... 
Total  imits  injected  during 

treatment  

Average  units  per  patient   .  . 

3  2 
27,900 
9300-0 

41,. 500 
13833-3 

24  3 
187,380 
7807-5 

249,300 
10387-5 

36  7 
280,380 
7788-3 

401,300 
11147-2 

30  3 
244.360 
8145-3 

308,.300 
10270-0 

26  8 
248,040 
9540-0 

285,750 
10990-3 

20  5 
186,070 
9303-5 

201,1.50 
10057-5 

9  4 

88,820 
9808-8 

128,250 
14250-0 

14  0 
131,590 
9399-2 

170,450 
12175-0 

9  2 
45,720 
5080-0 

82.6.50 
91  S3-;! 

171  40 
1,440,200 
8422-5 

1,868,650 
10927-7 

1  23'3 
i 

Northern. 
Units  injected  within  48  hours 
Average  units  per  patient  ... 
Total  units  injected  during 

treatment  

Average  units  per  patient  ... 

179  3 
404,620 
2260-4 

423,765 
2:567-4 

179  3 
404,620 
2260-4 

423.765 
2367-4 

f  0-0 

i 

Gore  Farm. 
Units  injected  within  48  hours 
Average  units  per  patieut  ... 
Total  units  injected  during 

treatment  

Average  units  per  patient  .. 

57  0 
190,070 
5345-08 

236,230 
4144  3 

1 

1 

...  1 

57  0 
190,670 
3345  08 

236.230 
4144-3 

Total. 

Units  injected  within  48  hours 
Average  units  per  patient  ... 
Total  units  injected  during 

treatment  

Average  units  per  patient  ... 

294  13 
785,030 
2670-1 

919,2.50 
3126-7 

415  57 
1,. 553, 267 
3742-8 

2,167,840 
5223-7 

">,S1  125 
2,435,080 
4191-1 

3,332,225 
5735-3 

001  103 
2,008,010 
4.340-4 

3,544,885 
5898-3 

404  132 
2,025,525 
4365-3 

2,780,405 
0005-3 

520  84 
1,577,045 
4928-2 

1,961,645 
6130-1 

193  57 
824.945 
4274-3 

1,000,732 
5527-1 

315     88  1 
1,151.315 
3054-9 

1.051,845 
5243-9 

138  17 
198.280 
3610-7 

597,250 
4327-8 

20  S 

55,900 

5298-0 

58,624 
5431-2 

3341  744  ■ 
13,525.057 
4048-2 

18,096,761 
5416-5 

'  22-2 

1 
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Table  XCIV.— G-iving  cases  in  which  no  Diphtheria  bacilli  were  found,  but  which  were  treated  with 
Antitoxic  Serum  supplied  from  the  Laboratories  of  the  Eoyal  Colleges.  The  day  of  disease 
on  which  the  injection  was  made  is  given  in  the  first  line.  The  amount  of  antitoxic  serum 
injected  in  one  or  more  injections  within  48  hours  after  first  injection  is  given  in  units. 
Then  follow  the  average  amount  injected  per  patient,  the  total  quantity  administered 
during  the  treatment  of  the  cases,  and  the  average  amount  given  in  each  case.  The 
mortality  per  cent,  for  each  hospital  is  given  in  the  last  column. 


1896. 


Hospitals. 

1 

2 

3 

4 

5 

6 

7 

1    8  and 
1  upwards. 

Onset  in 
Hospital. 

Total. 

.13  c 

Jo 

o  ^ 

1  f 
5  a 

i  1 

O  Q 

i  1 
o  a 

o  a 

Zj  c 

oi  S 

§  i 

o  a 

1  f 
o  s 

oi  -c 

s  ■§ 

O  Q 

o  a 

S  -g 

ei  Qi 

O  Q 

Fountain. 
Units  injected  within  48  hours  ... 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment ... 
Average  units  per  patient 

4  0 
13.245 
3311-2 

15,820 
3955-0 

8  3 
20,595 
2574-3 

30,335 
3791-8 

20  4 
1 00.280 
5014-0 

124,360 
6218-0 

15  4 
44.482 
2965-4 

51,097 
3406-4 

o  o 
22,295 
2786-8 

26,445 
.3305-0 

7  9 

23,530 
3361-4 

25,955 
3707-8 

63,450 
3525-0 

81.225 
1  4512-5 

33,400 
4771-4 

33,400 
4771-4 

87  24 

321,277 

3692-8 

388,637 
4407-09 

Western. 
Units  injected  Avithin  48  hours  ... 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment ... 
Average  units  per  iiatient 

6  0 
7,875 
1312-5 

8,125 
1354-1 

9  1 
19,595 
2177-2 

22,944 
2549-3 

13  3 
25,495 
1961-1 

30,755 
2365-7 

10  2 
18,800 
1880-0 

24,030 
2403-0 

5  2 
9,300 
1860-0 

9,300 
1860-0 

4  0 
10,800 
2700-0 

11,165 
2791-2 

22  6 

75,665 
3439-3 

94,994 
4317-9 

09  14 

167.530 

2427-9 

201,313 
2917-5 

1  20-2 

Easteex. 
Units  injected  within  48  hours  ... 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment ... 
Avei-age  units  per  patient 

3  0 
5,075 
1691-6 

5,775 
1925-0 

7  1 
14,270 
2038-5 

23,900 
3414-2 

8  0 
82,515 
4064-3 

37,415 
4676-8 

8  3 
21,205 
2650-6 

31,170 
3896-2 

8  3 
16,330 
2041-2 

20,980 
2022-5 

7  0 
33,800 
4828-5 

40,100 
5728-5 

14  3 
38,255 
2732-5 

50,465 
3604-6 

55  10 

161.450 

2935-4 

209.805 
3814-6 

1  18-1 

i 

SOUTII-E  ASTERN. 

Units  injected  witliin  48  hours  ... 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment .. 
Average  xinits  per  iiatient 

8  0 
25,810 
3226-2 

27,075 
3384-3 

10  2 
52,700 
5270-0 

54,700 
5470-0 

15  5 
110,350 
7356-6 

111,650 
7443-3 

8  2 
31,800 
3975-0 

3  7,. 300 
4062 -5 

16  3 
73,100 
4568-7 

74,000 
4625-0 

5  4 
29,800 
5960-0 

29,800 
5960-0 

5  0 
32,000 
6400-0 

32,000 
0400-0 

14  4 
76,835 
5488-2 

85,300 
6092-8 

3  0 
18,000 
6000-0 

18,000 
6000-0 

84  20 

450,395 

5361-8 

469,825 
5593-1 

1  23-8 

South- AVe  STERN. 
Units  injected  within  48  hours  ... 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment ...  ... 

Average  units  per  patient 

1  0 
330 
330-0 

330 
330-0 

3  0 
10,260 
3420-0 

18,860 
6286-6 

2  2 
13,320 
6660-0 

23,320 
11660-0 

4  0 
15,200 
3800-0 

22,700 
5675-0 

3  1 
6,980 
2326-6 

8,300 
2700-6 

4  1 
33,750 
8437-5 

38,7.50 
9687-5 

1  0 
7,000 
7000-0 

7,000 
7000-0 

1  0 

1,000 
1000-0 

1,000 
1000-0 

19  4 

87,840 
4623-1 

120,260 
6329-4 

1 21-05 

North- Western. 
Units  injected  within  48  hours  ... 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment ... 
Average  units  per  patient 

1  0 
4,500 
4500-0 

5,305 
5305-0 

2  2 
6,800 
3400-0 

6,800 
3400-0 

8  1 

52,925 
6615-6 

54,850 
6856-2 

8  1 
27,350 
3418-7 

29,760 
3720-0 

5  0 
26,700 
5340-0 

26,700 
5340-0 

5  1 
37,800 
7560-0 

45,800 
9160-0 

2  2 
22,400 
11200-0 

22,400 
11200-0 

11  5 
49,175 
4470-4 

55.665 
5060-4 

42  12 

227,050 

5420-2 

247,280 
5887-6 

1  28-5 

) 

North-Eastern. 
Units  injected  within  48  hours  ... 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment ... 
Average  units  per  patient 

1  0 
1,500 
1500-0 

1,500 
1500-0 

I  \ 
2,500 
2500-0 

2,500 
2500-0 

1  0 
5,800 
5800-0 

8,700 
8700-0 

3  1 
10,950 
3650-0 

10,950 
3650-0 

6  2 
20,750 
3458-3 

23,050 
3941-6  ' 

|>  83-3 

Units  injected  within  48  hours  . . . 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment ... 
Average  units  per  patient 

2  0 
12,600 
6300-0 

12,600 
6300-0 

2  0 
1*1,000 
5500-0 

11,000 
5500-0 

4  1 
31,000 
7750-0 

31,000 
7750-0 

3  0 
0,800 
2266-6 

13,100 
4366-6 

1  0 
6,000 
6000-0 

7,800 
7800-0 

2  2 
23,320 
11660-0 

30,900 
15450-0 

2  0 
12,900 
6450-0 

12,900 
6450-0 

1  0 

8,450 
8450-0 

8.450 
8450-0 

17  3 

112,070 

6592-3 

127,750 
7514-7 

1  17-6 

Northern. 
Units  injected  within  48  hours  ... 
Average  iinits  per  patient 
Total  units  injected  during  treat- 
ment ... 
Average  units  per  patient 

27  1 
56,230 
2082-5 

62,250 
2305-5 

27  1 

50.230 
2082-5 

02,250 
2305-5 

] 

1  3-7 

Gore  Farm. 
Units  injected  within  48  hours  . . . 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment ... 
Average  units  per  patient 

11  0 
60,565 
5505-9 

86,700 
7881-8 

11  0 

60,565 
5505-9 

86.700 
7881-8 

1  0-0 

Total. 

Units  injected  within  48  hours  ... 
Average  units  per  patient 
Total  units  injected  during  treat- 
ment ... 
Average  per  units  patient 

48  1 
147,435 
3071-5 

181,660 
3784-5 

31  4 
110,055 
3550-1 

124,180 
4005-8 

51  13 
242,055 
4746-1 

277.999 
5450-9 

66  12 
206,140 
4032-4 

315,790 
4784-6 

61  13 
203,867 
3342-08 

237,097 
3886-8 

36  14 
155,276 
4313-1 

178,875 
4968-7 

28  6 
152,850 
5458-9 

169,520 
6054-2 

82  25 

317,280 

3869-2 

381,549 
4653-03 

14  2 

70.800 
5057-1 

70,800 
5057-1 

417  90 
1,665,757 
3994-6 

1,937,470 
4646-2 

1  21-5 
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It  is  an  exceedingly  difficult  matter  to  analyse  the  figures  in  table  XCIII.,  but  two  ^ndlai^e 
points  are  brought  into  very  strong  relief.  The  first  of  these  is  that,  speaking  generally,  the  ^njections  of 
larger  the  number  of  units  used,  the  better  are  the  results  obtained ;  and,  secondly,  the 
greater  the  proportion  of  cases  injected  on  the  first  and  second  days,  the  lower  is  the  death-rate. 
Taking  the  two  extremes,  we  find  that  at  the  Northern  and  Gore  Farm  Hospitals,  where  every  case 
in  which  diphtheria  bacilli  were  found  was  injected  on  the  first  day,  we  have  in  the  Gore  Farm 
Hospital  every  single  patient  recovering,  whilst  at  the  Northern  Hospital  the  percentage  mortality 
is  only  1*6  per  cent.  At  the  other  extreme  we  have  the  North-Eastern  Hospital  with  a  mortality 
of  38"8  per  cent. ;  here  the  number  of  cases  is  exceedingly  small,  and  all  of  them  came  in  certified 
as  suffering  from  scarlet  fever.  It  is  scarcely  fair,  therefore,  to  use  these  figures,  especially  as  the 
cases  in  which  the  onset  was  not  in  hospital  only  numbered  five  :  none  of  them  were  injected  until 
the  seventh  day  or  later,  and  three  out  of  the  five  died.  It  will  be  noticed  that  at  the  Northern 
Hospital  the  number  of  units  injected  into  each  case  was  about  2,400,  at  the  Gore  Farm  4,200,  and  '^["^'^at The"""^^ 
at  the  North-Eastern  Hospital  5,400, — though  here,  as  will  be  seen  from  the  table,  the  serum  was  different 
given  at  a  much  later  date.  As  regards  the  Brook  Hospital,  where  very  large  numbers  of  units  ^'"^i"*^*'^- 
were  given,  the  number  of  cases  coming  in  on  the  later  days  of  the  disease  was  compariitively  large  ; 
but  even  here  the  large  numbers  of  units  given  appear  to  have  kept  down  the  percentage  mortality 
to  a  comparatively  low  figure,  and  were  it  not  for  the  cases  that  came  under  treatment  on  the  seventh 
day  or  later,  the  percentage  mortality  would  be  very  low  indeed.  It  should  further  be  pointed  out  that 
the  number  of  units  given  in  each  case  in  the  Brook  Hospital  is  comparatively  high  from  the  fact 
that  at  this  hospital  they  received  antitoxin  only  during  the  latter  half  of  the  year  1896,  when 
the  strength  of  the  antitoxic  serum  was  at  its  highest,  and  when,  therefore,  it  was  a  comparatively 
easy  matter  to  inject  full  doses  of  antitoxin.  These  figures  should  form  a  basis  with  which  to 
compare  results  obtained  in  future  years ;  whilst  they  in  turn,  as  being  the  only  complete  set  of 
figures  for  any  single  antitoxin  year,  should  be  compared  with  the  figures  obtained  in  the  pre- 
antitoxin  period. 

Table  XCV. — Showing  cases  injected  with  Antitoxic  Serum  during  the  year  1895. 

Cases  injected  with  Antitoxic  Serum  from  the         Cases  injected  with  Antitoxic  Serum  from 
Laboratories.  other  sources. 


Hospital. 

A\ erage 
Mortality 
15er  Cent. 

Ax  eraye  Dose  of  Antitoxin 
j^'iven. 

Hospital. 

Average 
Mortality 
per  Cent. 

Average  Dose  ot  Antitoxin 
given. 

Fountain 

24-7 

1.255-9 

units. 

Fountain  ... 

26 -G 

31-2  c.c 

=  (.24  units. 

Western 

29-1 

1,927-0 

» 

Western  ... 

21-1 

35-7  ,, 

=  TU  „ 

Eastern 

32-2 

2,371-6 

Eastern  ... 

34-1 

24-9  „ 

=  498  „ 

South-Eastern 

14-5 

1,790-1 

South- Eastern  ... 

25-5 

3G-8  ,, 

=  736  „ 

South- Western 

27-4 

2,965-1 

3J 

South- Western  ... 

32-8 

47-4  ,. 

=  948  ,, 

North-Western 

40-3 

1,328-6 

13 

North -AVesteni  ... 

27-7 

21-0  ,. 

=  420  „ 

Northern 

7'8 

875-1 

)) 

Northern  ... 

4-5 

17-4  „ 

=  348  ,, 

Average 

25-(; 

1,982-3  „ 

Average 

27-0 

32 -G 

=  fi."i2  ,, 

In  1896  there  were  in  the  various  hospitals  417  cases  in  which  diphtheria  bacilli  were  not  no^fUp^^theria 
found  (Table  XCIV.),  but  which,  from  their  clinical  appearances,  might  have  been   cases  of  baciiu  were 
diphtheria;  and  from  the  fact  that  the  percentage  mortality  was  almost  the  same  as  amongst  those  whkh' nTortaiity 
in  which  diphtheria  bacilli  were  found,  the  diagnosis  appears  to  have  been  correct,  especially  as  the 
figures  for  the  individual  hospitals  have,  speaking  generally,  a  remarkable  coincidence  in  the  two 
sets  of  cases.    At  the  Gore  Farm  Hospital,  again,  there  are  no  deaths  in  11  cases  ;  at  the  Northern, 
there  is  one  death  out  of  27  cases;  whilst  at  the  North-Eastern  and  North-Western  Hospitals  we 
have  a  percentage  death-rate  of  33-3  and  28*5  respectively.    At  the  Fountain  Hospital  the  death- 
rate  is  comparatively  high  in  this  class  of  case,  but  this  appears  to  be  due  in  great  measure  to  the 
fact  that  such  a  large  proportion  of  the  cases  were  not  injected  until  the  fourth  day  of  the  disease. 
The  average  number  of  units  used  is  not  quite  so  high  as  in  the  cases  in  which  diphtheria  bacilli 
were  found,  although  the  same  relative  proportion  holds  throughout,  except  at  the  Western, 
Eastern,  and  North-Eastern  Hospitals. 

If  these  cases  in  which  diphtheria  bacilli  were  not  found  but  which  were  injected  are 
included  amongst  the  diphtheria  cases  for  the  year,  the  results  come  out  as  follows 
(Table  XCVI.)  :— 


Table  XCVI. -Showing  total  cases       Table  XCVII. — Showing  number  of   Injections  during 
injected  with  Antitoxic  Serum  1894  with  Antitoxic  Serum  from  sources  outside  the 

during  the  year  1896.  Laboratories. 


Hospital. 

Average 
Mortality 
per  Cent. 

Average  Dose 
of  Antitoxin 
given. 

Hospital. 

Nl  MBER  OF  INMECTIOXS. 

Fountain   

Western   

Eastern   

South-Eastern  . . . 
South- Western  ... 
North-Western  . . . 
North-Eastern  ... 

Brook  

Northern   

Gore  Farm  

23-  3 

24-  6 
19-0 
22-0 
22-1 
33-5 
37-5 
22-8 

1-9 
0-0 

(in  08  cases') 

5,201-4  units. 
4,082-1  ,, 
5,719-0  ,, 
5,561-1  ,, 
5,769-5  ,, 
5,630-7  ,, 
4,993-7  .. 
10,019-1  ,, 
2,359-2  ,, 
4,800-7 

1 

2 

3 

4 

Total. 

tl 

a; 

Q 

fcn 

C3 

ci 
« 

<D 

tfl 
eS 

}1  r- 
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rt 

C3 
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rf 

OJ  oi 

0 

+J 
c3 

OJ 

P  s 

wi 
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C3 

Q 

<u 
bD 
a 
.'  ^ 

0-1  CJ 

Fountain  

Eastern 

1 

0 

0-0 
0-0 
0-0 

2 

0 

0-0 

0-0 
0-0 

2 

1 

50-0 
0-0 
0-0 

1 

1 

0-0 
100-0 
0-0 

5 
1 
18 

1 
1 

0 

20-0 
100-0 
0-0 

South-Eastern... 

4 

0 

14 

0 

Average 

22-1 

5,331-0  ,, 

Total  

5 

0 

0-0 

10 

0 

0-0 

2 

1 

50-0 

1 

1 

100-0 

24 

2 

8-3 
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Fall  in 
percenta^'e 
mortality  when 
more  potent 
antitoxic  serum 
was  used. 


Effect  of 
repeat(  f  1 
injections. 


Effect  of 
repeated  injec- 
tions in  cases  of 
true  diplithcria. 


In  cases  in  which 
no  diphtheria 
bacilli  were 
found. 


Doubtful  cases 
in  which  anti- 
toxin given, 
usuallv  of  a 
se\  ere  type. 


Table  XCVII.  gives  the  number  of  cases  in  whicli  diphtheria  bacilli  were  found  which  were 
injected  with  antitoxin  on  one  or  more  occasions  during  the  year  1894.  The  number  of  cases  is 
so  small  that  these  are  only  included  in  order  to  make  the  statistics  complete.  The  whole  of  the 
antitoxin  used  was  derived  from  sources  other  than  the  laboratories  of  the  Royal  Colleges. 

In  1895,  during  the  period  when  serum  from  our  laboratories  as  well  as  serum  from  other 
sources  was  being  used,  we  have  very  considerable  differences  in  the  results  obtained  at  different 
hospitals.  For  instance,  it  will  be  noted  that  at  the  Western,  North-Western,  and  Northern 
Hospitals  the  percentage  of  fatal  cases  injected  with  the  somewhat  stronger  antitoxin  supplied 
by  the  laboratories  is  actually  higher  amongst  those  cases  in  which  diphtheria  bacilli  were  found 
than  it  was  when  the  weaker  serum  was  used.  At  the  other  hospitals,  however,  exactly  the  reverse 
was  the  case,  and  there  was  a  considerable  falling  off  in  the  percentage  mortality  amongst  those 
patients  who  were  injected  with  the  more  potent  serum.  The  most  marked  example  of  this  is  at 
the  South-Eastern  Hospital,  where  there  is  a  fall  from  31'5  to  14"6  per  cent.  So  great,  moreover, 
is  this  falling  off  at  the  other  hospitals,  that  the  completed  figures  for  the  whole  of  the  hospitals 
show  a  fall  in  percentage  mortality  from  29 "6  to  25 '6  amongst  those  cases  in  which  diphtheria 
bacilli  were  found.  Taking  the  last  line  of  Table  XCVIII.,  in  which  these  figures  are  set  out,  it  is 
possible  to  follow  the  percentage  mortality  amongst  the  cases  in  which  varying  numbers  of  injec- 
tions were  given.  Where  one  injection  only  was  thought  to  be  sufficient,  or  where  there  was  time 
to  give  one  only,  the  death-rate  was  only  21*2  per  cent. ;  but  it  is  interesting  to  notice  that  in  this 
group  the  stronger  serum  appears  to  exert  a  much  more  powex'ful  action  than  does  the  weaker 
serum,  for  with  the  former  in  use  we  have  a  death-rate  of  only  15  4  per  cent.,  against  25"05  where 
the  latter  is  used.  Similarly,  amongst  the  cases  in  which  two  injections  were  given,  the  death-rate 
when  the  stronger  serum  was  used  was  21*1,  against  26'7  where  the  less  potent  serum  was  used  ; 
this  diminished  mortality  continuing  up  to  the  fifth  injection,  after  which  the  results  become  very 
irregular,  and  no  reliable  comparisons  can  be  drawn.  These  two  sets  of  figures  are  fairly  com- 
parable, because  on  the  one  hand  we  have  1,061  cases  treated  with  the  weaker,  and  on  the  other 
1,007  with  the  stronger  serum.  The  figures  are  also  of  value  from  the  fact  that  several  popular 
articles  have  been  written  with  the  object  of  proving  that  as  soon  as  the  serum  supplied  began  to 
get  stronger  in  its  antitoxic  activity  the  death-rate  increased  ;  and  too  much  emphasis  cannot  be 
laid  on  the  fact  that  such  a  statement,  when  applied  to  the  work  carried  on  in  the  hospitals  under 
the  Board  as  a  whole,  is  absolutely  incorrect.  What  the  local  conditions  are  that  determined  the 
increased  mortality  in  the  North- Western  and  Western  Hospitals,  especially  in  the  former,  it  is 
difficult  to  decide  ;  but  it  would  be  as  absurd  for  those  who  advocate  the  use  of  antitoxin  to  take 
the  figures  of  the  South-Eastern  Hospital  alone,  where  the  fall  is  from  31-5  to  14-6  percent.,  as 
being  typical  and  in  support  of  their  thesis,  as  it  is  to  take  the  other  figures  to  prove  that 
antitoxic  serum  is  worse  than  useless.  Where  so  many  personal  and  local  factors  come  into  an 
equation  it  is  essential  that  the  whole  of  the  cases  and  the  whole  of  the  hospitals  should  be 
considered,  as  they  have  been  in  former  years.  Only  thus  are  statistics  which  are  at  all  comparable 
with  the  statistics  contained  in  the  earlier  Eeports  to  be  obtained. 

Coming  now  to  those  cases  (Table  XCIX.)  which  from  their  clinical  aspect  alone  were 
classified  as  cases  of  true  diphtheria  and  that  were  treated  with  antitoxic  serum,  we  find  that  the 
percentage  death-rate  is  much  higher  where  the  stronger  than  where  the  weaker  serum  was  used. 
No  diphtheria  bacilli  were  found  in  any  of  these  cases,  and  it  must  be  borne  in  mind  that  the 
more  potent  serum  only  came  into  use  during  the  last  four  months  of  the  year,  when  the  physicians 
in  charge  were  coming  to  place  more  reliance  on  the  bacteriological  diagnosis  in  those  cases  in 
which  no  diphtheria  bacilli  were  found;  for  we  find  that  during  the  earlier  part  of  the  year  there 
were  241  cases,  with  only  37  deaths— a  mortality  of  15*3  per  cent.  In  most  instances  these  cases 
must  have  been  suffering  from  diphtheria  of  a  comparatively  mild  type,  or  from  tonsillitis, ■ 
ulcerated  sore  throat,  and  other  similar  conditions,  and  diphtheria  bacilli  could  not  be  found ;  in 
these  cases  the  tendency  would  certainly  be,  until  wider  experience  had  been  obtained  of  the 
bacteriological  examination,  to  look  upon  all  doubtful  cases  of  diphtheria  as  coming  under  the  class 
of  cases  in  which  there  was  a  necessity  for  the  injection  of  antitoxin,  and  of  course  a  large  proportion 
of  these  cases  were  put  down  as  being  diphtheritic  if  there  was  any  doubt  at  all  upon  the  point. 
In  the  later  months  of  the  year,  however,  the  absence  of  diphtheria  bacilli  in  the  doubtful  cases 
would  be  looked  upon  as  confirmatory  evidence  of  the  clinical  diagnosis,  and  as  clearing  up  doubts 
as  regards  diagnosis,  and  it  would  only  be  in  those  cases  in  which  the  clinical  evidence  was  definite 
that  the  bacteriological  diagnosis  would  be  set  on  one  side  and  the  treatment  with  antitoxin 
resorted  to.  Such  cases,  of  course,  would  in  mo.st  instances  be  of  a  comparatively  severe  type, 
and  it  is  not  surprising,  therefore,  to  find  that  the  percentage  mortality  in  this  type  of  case  is 
within  a  decimal  point  of  that  amongst  the  cases  in  which  the  clinical  and  bacteriological  diagnoses 
agreed — strong  evidence  that  these  cases  were  in  all  probability  cases  of  true  diphtheria,  although 
no  diphtheria  bacilli  could  be  demonstrated  in  the  material  taken  from  the  mucous  membrane 
of  the  throat  or  fauces. 

Further,  it  will  be  noted,  on  comparing  the  two  1895  tables  (Tables  XCVIII.  and  XCIX.)  with 
the  corresponding  tables  for  1896  (Tables  C.  and  CI.),  that  amongst  those  cases  in  which  diphtheria 
bacilli  were  found  the  death-rate  has  now  fallen  still  lower— from  27-7  to  22*2 — whilst  amongst  the 
in  which  diphtheria  bacilli  were  not  found  we  have  again  almost  exactly  the  same  proportion 


cases 


of  deaths  that  we  had  amongst  the  cases  in  which  diphtheria  bacilli  were  not  found  in  1895,  and 
which  were  treated  with  stronger  serum ;  the  mortality  under  this  heading  being  again  only  a 
decimal  point — 0*7 — below  the  percentage  mortality  of  those  cases  in  which  diphtheria  bacilli 
were  found  and  which  were  treated  with  antitoxin.  These  figures  bear  out  in  a  most  remarkable 
manner  the  suggestions  and  contentions  put  forward,  in  connection  with  Table  XCIX.,  as  regards  the 
different  character  of  the  cases  in  the  earlier  and  later  parts  of  the  year  1895  ;  and  there  can  be 
little  doubt  that  the  majority  of  the  417  cases  treated  as  being  cases  of  true  diphtheria,  although 
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no  diphtheria  baciUi  were  found  in  them,  were  really  cases  of  true  diphtheria,  and  were  diagnosed 
as  such  through  the  clinical  symptoms,  and  that  the  bacteriological  diagnosis  was  at  fault.  How- 
ever, as  the  diagnosis  was  made  clinically,  the  failure  of  the  bacteriological  diagnosis  is  of  less 
importance  ;  and  as  the  possibility  of  failure,  owing  to  the  various  causes  already  mentioned,  must 
be  carefully  borne  in  mind,  and  as  this  failure  occurs  in  such  a  small  proportion  of  the  cases,  the 
matter  is  of  less  importance  than  would  at  first  sight  appear. 

In  Table  C.  are  given  the  1896  cases  in  which  diphtheria  bacilli  were  found,  and  which  cases  of 
on  one  or  more  occasions  were  injected  with  antitoxin.    It  is  interesting  to  notice  that  with  the  treated  with 
gradual  rise  in  the  number  of  injections  there  is  a  more  or  less  marked  rise  in  the  percentage  antitoxin  in  isoe. 
mortality — a  fact,  no  doubt,  that  was  at  one  time  seized  upon  by  the  opponents  of  antitoxin  as 
evidence  of  the  uselessness  of  this  therapeutic  agent.    On  a  careful  comparison  of  the  figures 
however,  it  will  at  once  be  seen  that  one  or  two  injections  are  as  a  rule  sufficient  to  cure  the 
majority  of  all  but  very  severe  and  long-standing  cases  of  diphtheria,  and  that  the  mortality  is 
higher  when  numerous  injections  are  given  because  the  cases  are  more  severe  or  have  been 
brought  under  treatment  at  a  late  stage  of  the  disease.    There  can  be  no  doubt  that  under  the  cases  timt 
old  method  of  treatment  many  of  the  fatal  cases  would  have  succumbed  at  a  much  earlier  period  htTeTiied  in°"''^ 
of  the  disease,  whilst  many  of  those  that  eventually  recovered  would  have  died.    Taking  the  pre  antitoxin, 
Fountain  Hospital,  for  instance — which  may  be  looked  upon  as  a  fairly  typical  hospital — we  find  p®""""^' 
that  of  143  patients  who  received  one  injection  only,  lO'O  per  cent,  died  ;  of  212  patients  who 
received  two  injections,  16"03  died ;  of  148  that  received  three  injections,  27'()2  died  ;  and  then  after 
this  there  is  a  gradual  rise  in  a  small  number  of  cases  to  a  percentage  death-rate  of  61*5  in  those 
cases  injected  four,  five,  and  six  times,  followed  (as  might  be  expected  in  patients  who  had  battled 
on  so  long)  by  a  slight  fall  on  a  very  small  number  of  cases  that  received  seven  injections.    In  the 
North-Western  Hospital,  in  which  the  percentage  mortality  of  the  cases  receiving  one  injection 
was  28  on  270  cases,  we  find  that  here  again  there  is  the  same  progressive  mortality  up  to  the  fourth 
injection — 88"8  per  cent. — but  the  numbers  are  again  comparatively  small,  so  that  these  high 
percentages  do  not  exert  such  a  marked  influence  on  the  total  percentage  death-rate  as  might  be 
anticipated.    At  the  Northern  Hospital  most  of  the  cases  were  treated  with  one  or  two  injections. 
Of  those  that  received  one  injection — only  78  in  number — not  a  single  one  died,  whilst  of 
those  that  received  two  injections  one  out  of  89  died,  or  only  1*12  per  cent.    These  cases,  however, 
it  will  be  remembered,  like  those  at  the  Grore  Farm  Hospital,  almost  invariably  came  under  treat- 
ment on  the  first  day  of  the  disease. 

Table  CI.  shows  the  number  of  cases  in  which  no  diphtheria  bacilli  were  found,  which, 
however,  from  the  clinical  appearances,  it  was  considered  necessary  to  treat  as  cases  of  true 
diphtheria  and  to  inject  antitoxin.  As  we  have  already  seen,  the  death-rate  in  this  class  of  case 
is  almost  exactly  the  same  as  that  where  diphtheria  bacilli  were  demonstrated;  so  that  we  must 
look  upon  these  as  diphtheria  cases  in  which,  owing  to  some  imperfection  in  the  method  of 
collecting  or  examining  the  material  from  the  throat,  no  diphtheria  bacilli  were  found,  although 
the  case,  from  the  clinical  symptoms  and  subsequent  history,  was  undoubtedly  one  of  diphtheria. 
It  is  interesting  to  notice  in  this  series  that,  although  there  is  a  general  rise  in  the  percentage 
mortality  amongst  those  cases  in  which  antitoxin  is  given  on  more  than  one  occasion,  there  are 
several  instances  in  which  this  rule  is  departed  from.  For  instance,  although  the  percentage 
death-rate  on  the  whole  of  the  cases  in  which  one  injection  was  given  is  17*7  on  203  cases, 
and  25*7  on  136  cases  where  two  injections  were  given,  it  falls  to  11*3  per  cent,  in  44  cases 
where  three  injections  were  given;  though  after  this  there  are  again  series  of  26*3  per  cent,  on 
19  cases  where  four  injections  were  given,  and  of  70  per  cent,  on  10  cases  where  five  injections 
were  given. 


Table  CI. — Showing  number  of  Injections  of  Antitoxic  Serum  into  cases  in  which  the  presence  of 
Diphtheria  bacilli  could  not  be  demonstrated.  The  numbers  of  Cases  and  Deaths  and  the 
percentage  Mortality,  are  also  given. 
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If  the  figures  in  this  table  be  subtracted  from  the  total  "  negative  "  cases  examined,  we  have, 
approximately,  the  percentage  of  cases  that  were  sent  in  as  cases  of  diphtheria,  but  which,  in  all 
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notified  cases 
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Injected  cases 
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Late  treatment 
— increased 
mortality. 


Early  treatment 
— mortality 
slight. 


Potent  antitoxic 
serum  necessary 
in  later  stages 
of  disease. 


probability,  were  not  suffering  from  this  disease  at  all ;  the  bacteriological  examination  eliminating 
a  certain  large  proportion  of  the  true  cases,  whilst  the  clinical  e^■idence — of  such  a  character  that 
the  physicians  in  charge  thought  it  necessary  to  inject  antitoxin — eliminates  the  remainder — 417. 
Taking  the  whole  number  of  cases — 6,832 — we  find  that  diphtheria  bacilli  were  found  in  5,068 
cases,  but  were  not  found  in  1,764.  Of  these  1,764  cases,  however,  417  were  treated  with  antitoxin, 
and  must,  therefore,  be  looked  upon  as  having  given  undoubted  clinical  evidence  of  the  disease,  so 
that  these  may  be  added  to  the  5,068  positive  cases  ;  leaving  1,347  cases  which,  although  they  had 
been  certified  as  cases  of  diphtheria,  showed  neither  clinical  nor  bacteriological  evidence  that  they 
were  cases  of  this  disease.  The  percentage  of  deaths  amongst  these  cases  of  diphtheria — 5,485  in 
number,  with  830  deaths — is  15*1,  whilst  the  percentage  of  deaths  amongst  those  cases  in  which 
we  have  no  evidence  of  diphtheria — 1,347,  with  97  deaths — is  7-2.  It  must  be  borne  in  mind, 
however,  that  a  certain  number  of  cases  in  which  there  has  been  no  observed  evidence,  either 
clinical  or  bacteriological,  must  undoubtedly  have  been  cases  of  diphtheria  before  they  were 
admitted  to  hospital,  and  it  is  probable  that  to  this  sei-ies  of  cases  a  considerable  part  of  the 
mortality — 7-2  per  cent. — must  be  attributed  ;  if  these  could  be  eliminated  the  death-rate  would 
be  very  low  indeed.  At  the  same  time  one  cannot  help  thinking,  bearing  in  mind  the  evidence 
here  adduced,  that  if  these  cases  had  been  injected  before  they  were  admitted  to  hospital,  the 
death-rate  would  have  been  still  further  reduced. 

In  Table  XCII.  are  given  the  figures  for  1895  of  those  cases  only  in  which,  although  no 
diphtheria  bacilli  could  be  demonstrated,  antitoxic  serum  was  injected.  Here  the  cases  are  arranged 
in  exactly  the  same  way  as  in  Table  LXXXVIII.,  but  are  from  a  larger  number  of  hospitals.  The  chief 
interest  of  these  figures  lies  in  the  fact  that  the  mortality  in  this  class  of  case  differs  so  enormously 
in  the  different  hospitals,  ranging  from  3-3  per  cent,  at  the  South-Eastern  Hospital,  where  only 
2  cases  out  of  60  died,  to  33*3  per  cent,  at  the  South-Western,  where  7  cases  out  of  21  died. 
The  Northern  Hospital  is  omitted  for  the  reason  that  only  2  cases  were  treated,  both  of  which 
recovered.  In  this  table  the  antitoxic  serum  is  represented  in  c.c.  Here,  again,  in  order  to 
obtain  the  calculated  number  of  units,  all  that  is  necessary  is  to  multiply  the  number  of  c.c. 
by  20,  so  that  any  figure  may  thus  be  converted  into  units.  The  antitoxin  used  was  from  various 
sources,  but  none  of  it  was  olDtained  from  the  laboratories  of  the  Royal  Colleges. 

In  Table  XCI.  are  given  similar  figures  for  cases  in  which  no  diphtheria  bacilli  were  found 
which  were  treated  with  antitoxic  serum  obtained  from  the  laboratories,  the  only  difference  in  form 
of  statement  being  that  in  place  of  the  amount  of  serum  the  number  of  units  contained  in  the 
serum  is  given.  It  will  be  noticed  that  the  larger  the  percentage  of  cases  treated  during  the  early 
stage  of  the  disease  the  lower  is  the  death-rate,  especially  when,  along  with  this,  a  comparatively 
large  dose  of  antitoxin  is  injected  at  this  early  period.  In  all  the  hospitals  where  the 
mortality  is  high  the  treatment  is  commenced  after  the  third  day  of  the  disease,  and  the  greater 
the  proportion  of  the  cases  treated  after  this  period  the  higher  is  the  mortality. 

Coming  now  to  the  cases  in  which  serum  not  obtained  from  the  laboratories  was  used  in  the 
treatment  of  cases  of  diphtheria  in  which  the  specific  bacilli  were  found  (Table  XC),  the  per- 
centage mortality  is  much  more  constant,  even  at  the  different  hospitals.  It  ranges  between 
27'6  at  the  North- Western  Hospital  and  36*1  at  the  Eastern  Hospital,  on  the  one  hand,  to  5  per 
cent,  at  the  Northern  Hospital,  where  all  the  cases  were  treated  on  the  first  day ;  the  mortality 
on  the  whole  of  the  cases,  as  we  have  already  seen,  being  29-6.  The  a\erage  amount  of  anti- 
toxin given  was  33'9  c.c,  or  about  660  units  per  case ;  the  amount  given  at  the  different  hospitals 
varying  from  350  units  at  the  Northern  Hospital  to  960  at  the  South-Western  Hospital. 
Taking  these  two  extremes,  we  find  that  these  same  two  hospitals  are  also  at  the  extremes  of  the 
percentage  mortality  table ;  and  if  these  figures  were  taken  alone  and  none  of  the  conditions 
examined  into,  it  might  be  suggested  that  the  use  of  antitoxin  in  large  quantities  appears  to  be 
unattended  with  good  results,  and  that  the  antitoxin  might  actually  be  injurious.  'We  find,  how- 
ever, that  all  the  cases  at  the  Northern  Hospital  were  treated  as  soon  as  the  disease  was  recog- 
nised— that  is,  as  soon  as  it  was  known  that  diphtheria  bacilli  were  present ;  whilst  at  the  South- 
Western  Hospital  a  very  large  proportion  of  the  cases  were  treated  after  the  third  day  of 
the  disease,  the  mortality  amongst  these  cases  being  very  high  indeed,  although  the  mortality 
amongst  the  cases  which  came  under  treatment  on  the  first  day  was  0"0  per  cent.,  up  to  the 
second  day  13'4  per  cent.,  and  up  to  the  third  day  21'8  per  cent.,  as  against  32-6  per  cent,  on 
the  whole ;  so  that  for  cases  treated  after  the  third  day  the  mortality  was  38-9  per  cent.  This  holds 
good  throughout  the  table.  The  rapid  rise  on  the  third  day  we  think  also  indicates  that  the  anti- 
toxin of  weak  unit-contents  was  not  so  useful  for  treatment  of  the  more  advanced  cases  as  the 
stronger  serum,  although  comparatively  good  results  could  always  be  obtained  with  it  when  the  cases 
came  under  treatment  on  the  first  and  second  days  of  the  disease.  These  figures,  then,  confirm  in 
a  most  remarkable  manner  Behring's  contention  that  as  the  disease  advances  it  requires  for  its 
successful  treatment  a  proportionately  much  larger  number  of  units  than  during  the  earlier  stages. 

Of  the  similar  cases  treated  with  antitoxin  supplied  by  the  laboratories  we  find  a  record  in 
Table  LXXXIX.,  in  which  the  only  difference  is  that  here  the  antitoxic  value  of  the  serum  is  given  in 
units  and  not  in  bulk  of  serum.  Taking  the  two  extremes  again,  we  find  that  at  the  South-Eastern 
Hospital  the  mortality  is  only  14-6  per  cent.,  whilst  at  the  North- Western — the  other  extreme — 
we  have  a  mortality  of  39'7  per  cent.  If  we  again  take  the  mortality  on  the  first,  second,  and 
third  days,  we  find  that  at  the  South-Eastern  Hospital  it  is  0-0  per  cent,  for  the  first  day, 
including  the  cases  in  which  onset  was  in  hospital,  for  the  second  day  6'2  per  cent.,  for 
the  third  day  10-1  per  cent.,  whilst  cases  treated  after  the  third  day  were  accompanied  by  a 
mortality  of  18-4  per  cent.  At  the  North-West ern  Hospital  the  mortality  of  cases  treated 
on  the  first  day  -  only  one  case — was  0*0  per  cent.,  on  the  second  24*4,  on  the  third  day  38*8, 
and  after  the  third  day  40*3  per  cent. ;  the  mortality  being  especially  high  in  those  cases  in 
which  the  antitoxin  injection  was  commenced  on  the  fourth,  fifth,  or  sixth  days.    It  will  be  noted 
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too,  that  at  the  two  hospitals  there  was  a  marked  difference  in  the  amount  of  antitoxin  given  on 
the  first,  second,  third,  fourth,  fifth,  and  sixth  days,  the  larger  quantity  always  being  given  at  the 
South-Eastern  Hospital ;  though  in  neither  of  these  hospitals  was  the  amount  given  quite  up  to 
the  average — 1,273  units  per  case  at  the  North-Western  and  1,817  at  the  South-Eastern,  as 
against  1,981  over  the  whole  of  the  hospitals. 

In  1896,  where  a  larger  number  of  units  of  antitoxic  serum  was  injected  there  is  on  the 
whole  a  very  considerable  fall  in  the  percentage  mortality,  and  it  is  interesting  to  follow  in 
some  detail  the  death-rates  in  the  different  hospitals.  At  the  two  convalescent  hospitals — the 
Northern  and  the  Gore  Farm — where  cases  of  diphtheria  came  under  treatment  immediately, 
it  is  found  that  the  percentage  death-rate  is  very  low  indeed.  Taking  first  the  cases  in  which 
diphtheria  bacilli  could  be  demonstrated,  we  find  that  at  the  Gore  Farm  there  were  57  cases 
injected  (Tables  C.  and  XCVI.),  all  of  them  on  the  first  day,  and  amongst  these  cases  not  a  single 
death  occurred.  At  the  Northern  Hospital,  where  similar  conditions  obtain,  there  were  179 
cases — probably,  of  course,  as  in  the  case  of  the  Gore  Farm,  patients  who  had  been  treated  in 
the  hospital  for  some  other  disease  and  were  now  convalescent — with  only  three  deaths.  Although 
it  is  necessary  to  include  these  three  deaths,  I  am  informed  that  in  at  least  two  of  the  cases  the 
death  should  be  attributed  to  complicating  conditions  associated  as  much  with  the  primary 
disease — scarlet  fever,  &c.- — as  with  diphtheria.  We  have  here,  then,  a  mortality,  assuming  that  Low  mortality 
the  diphtheria  was  the  cause  of  death  in  these  cases,  of  only  1-6  per  cent.  — an  extraordinarily  low  ^Xrfng "from 
death-rate  when  the  former  mortality  amongst  post-scarlatinal  diphtheria  cases  is  taken  into  con-  goPj^acted  in 
sideration.  Now,  taking  the  highest  percentage  mortality  in  this  table  (which,  however,  occurred  hospital, 
over  a  small  number  of  cases  only — 18 — at  the  North-Eastern  Hospital),  none  of  the  cases  are  put 
down  as  being  injected  before  the  seventh  day,  though  in  13  of  these  the  onset  of  the  disease 
took  place  in  hospital.  Amongst  these  the  death-rate  was  30*6  per  cent. — 4  deaths  in  13  cases — 
and  in  all  probability  some  of  these  cases,  at  any  rate,  were  injected  comparatively  early.  Of  the 
5  cases  injected  on  the  seventh  day  or  afterwards,  3  died.  In  the  hospital  in  which  the 
mortality  was  highest — 34*1  per  cent. — only  6  out  of  354  cases  were  injected  on  the  first  day  of 
the  disease,  42  on  the  second  day  of  the  disease^  and  62  on  the  third  day ;  all  the  remainder  were 
injected  after  the  third  day  of  the  disease.  These  proportions  do  not  hold  good  absolutely 
throughout  the  various  hospitals,  but  it  will  be  observed  that,  as  a  general  rule,  the  greater  the 
proportion  of  cases  treated  before  the  periods  mentioned — that  is,  before  the  end  of  the  third  day— 
in  any  hospital,  the  lower  is  the  percentage  mortality. 

In  Table  CI.  is  given  a  similar  record  of  those  cases  which,  although  diphtheria  bacilli  were 
not  found,  still  presented  such  evident  clinical  signs  of  diphtheria  that  it  was  thought  advisable 
to  inject  them  with  antitoxin.  Here  the  figures  at  the  Gore  Farm  and  Northern  Hospitals  are 
again  the  lowest.  There  were  11  cases  at  the  Gore  Farm,  all  of  which  were  injected  on  the  first 
day,  and  amongst  them  there  was  not  one  death,  so  that  in  this  hospital  in  1896  we  have  a  record 
of  68  injected  cases  without  a  single  death.  At  the  Northern  Hospital  we  have  206  cases,  with 
4  deaths — a  mortality  of  1*9  per  cent.  At  the  North-Eastern  Hospital  again  the  death-rate  on  a 
small  number  of  cases  is  the  highest  in  the  list ;  but  where  larger  numbers  were  treated  the  North- 
Western  Hospital  has  again  the  highest  percentage  mortality — 28'5  on  42  cases.  It  is  closely 
followed  by  the  Fountain  Hospital,  in  which  the  percentage  mortality  is  27-5  on  87  cases.  Here 
again  it  will  be  noted,  especially  on  looking  over  the  totals,  that  the  mortality  amongst  cases 
first  injected  on  the  first  and  second  days  of  the  disease  is  very  low  indeed ;  whilst  of  those 
treated  first  on  the  third,  fourth,  and  fifth  days  it  has  gone  up  decidedly,  but  is  still  not  so  high  as 
it  becomes  for  the  sixth  da,y  and  later. 

It  should  be  noted  in  all  these  tables  that  those  figures  headed  "  Onset  in  Hospital "  might 
really  be  included  under  cases  injected  on  the  first  or  second  day ;  and  it  will  be  observed  that, 
with  one  or  two  exceptions,  the  mortality  amongst  this  class  of  case  is  very  low  indeed.  In 
Table  XCIII.  there  are  shown  17  deaths  in  138  such  cases,  and  in  Table  XCIV.  2  deaths  in 
14  cases,  or  percentages  of  12"3  and  14*28  respectively. 

Table  CII. — Hospitals  in  order  of  Percentage  Mortality  in  pre-antitoxin  year,  1894. 

Northern    45-1  per  cent.  I  South-Eastern      ...       29'7  per  cent. 

Western    37-1      ,,  I  South-Western     ...       28-5  „ 

Eastern    30-0      ,,  North-Western     ...  26-9 


Hospitals  in  order  of  Percentage  Mortality  in  last  antitoxin  year,  1896 

North-Western     ...       33-5  per  cent. 

Western    24-6  ,, 

South- Western      ...  22-1 


South-Eastern      ...       22'09  per  cent. 

Eastern    19-0  „ 

Northern    1-94  ,, 


Taking  the  general  results  of  these  various  sets  of  tables,  we  find  that  in  1895,  amongst  Reduction  in 
cases  of  undoubted  diphtheria  injected  with  antitoxin — 2,403  in  number — there  were  634  deaths,  J^^rtl'iitlgoing 
or  26*38  percent.;  in  1896  834  cases  died  out  of  3,758  cases,  this  giving  a  mortality  of  22*19  on  steadily, 
per  cent.    Assuming  that  the  mortality  in  1896  had  been  as  high  as  that  in  1895,  over  157  more 
cases  would  have  died,  so  that  amongst  these  cases  alone  there  may  be  said  to  have  been  a  further 
actual  saving  of  that  number  of  lives  as  between  the  two  years ;  and  comparing  these  figures  with 
earlier  years,  the  saving  of  life  is  enormously  greater,  as  may  be  found  on  referring  to  the  Reports 
of  the  Medical  Superintendents  of  the  various  hospitals  under  the  Board.    The  great  value  of  the 
figures  given  in  this  Report  for  the  two  years  1895  and  1896  is  that  they  are  in  most  respects 
actually  comparable,  and  form  a  basis  of  comparison  not  only  for  the  whole  of  the  cases  treated  in 
hospital,  but  for  those  injected  with  antitoxin,  for  those  uninjected,  for  those  in  which  diphtheria 
bacilli  were  present,  and  for  those  in  which  clinical  features  only  were  relied  upon  as  the  basis  of 
the  diagnosis.    Most  of  all  the  really  doubtful  cases  have  thus  been  eliminated,  and  cases  which 
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Eflfect  oil 
atatistics  of 
eliminating 
cases  of  throat 
mischief 
formerly  sup- 
posed to  he 
diphtheritic. 


Number  of 
injections,  and 
the  period  at 
which  they  wen 
given. 


in  certain  hospitals  would  in  former  years  have  been  included  in  the  diphtheria  statistics,  have 
been  carefully  excluded,  which  has  naturally  the  effect  of  making  the  death-rate  appear  relatively 
higher  than  it  was  in  former  years;  but  in  spite  of  this  the  fall  has  been  exceedingly  well  marked. 
This  is  an  exceedingly  interesting  feature  in  these  tables,  as  it  will  be  found,  on  comparing 
the  statistics  of  the  various  hospitals,  that  the  fall  in  percentage  mortality  in  certain  hospitals 
has  been  much  less  marked  than  in  others.  On  a  priori  grounds,  and  looking  simply 
at  the  tables  in  this  Report,  and  taking  these  facts  into  consideration,  one  would  expect 
to  find  an  exact  reversal  of  the  mortalities  under  the  old  system  and  under  the  new.  Taking 
the  two  extremes,  this  holds  absolutely,  for  we  find  that  under  the  old  method  of  diagnosis 
and  classification  the  Northern  Hospital  (Table  GIL)  stands  at  the  head  of  the  percentage 
mortality  with  45*1  per  cent.,  whilst  under  the  new  system  of  classification  and  diagnosis  the 
mortality  has  sunk  to  the  low  point  of  1*94  per  cent.  At  the  other  extreme  we  have  the 
North-Western  Hospital,  which,  when  all  cases  were  included,  had  a  mortality  of  only  26'9 
per  cent. — the  lowest  on  the  list  of  the  hospitals  in  which  the  two  periods  can  be  compared 
— whilst  under  the  new  classification  the  mortality  is  33 '5  per  cent.  The  other  hospitals 
follow  exactly  the  same  rule,  with  the  exception  of  the  Western,  which  in  earlier  years 
had  the  highest  mortality  next  to  the  Northern  Hospital,  a  position  it  still  retains — now, 
of  course,  following  the  North- Western — but  here  the  mortality  has  fallen  from  37-1  to  24-6 
per  cent. ;  so  that  of  the  whole  of  the  hospitals  which  can  in  any  way  be  compared  in  the  two 
periods,  there  is  only  one  in  which  there  is  an  actual  rise  in  the  percentage  mortality,  and  in  this 
case  the  rise  is  from  26*9  to  33*5.  It  may  be  that  at  this  hospital  the  cases  are  necessarily 
admitted  at  a  later  stage  of  the  disease,  that  the  type  of  diphtheria  in  the  districts  which  this 
hospital  serves  is  of  a  more  severe  character,  and  that  in  earlier  years  cases  which  now  would  not 
be  looked  upon  as  cases  of  true  diphtheria  were  looked  upon  as  being  diphtheritic  and  were 
included  in  the  statistics.  This  must  account  for  the  lower  mortality  in  the  earlier  periods,  but  it 
cannot  account  for  the  very  high  mortality  of  1896,  which  must  be  set  down  to  the  large  proportion 
of  cases  (as  compared  with  the  general  average)  that  came  under  treatment  at  a  late  stage  of  the 
disease. 

In  Tables  CHI.  to  ClX.aresetforth  the  number  of  injections  given  at  each  hospital, the  number 
of  patients,  and  the  average  number  of  injections  per  patient.  It  will  be  seen  that  these  vary  very 
greatly  indeed — far  more,  as  we  shall  afterwards  see,  than  do  the  quantity  and  number  of  units  in 
the  same  hospitals.  It  is  evident,  therefore,  that  the  quantity  used  at  each  injection  must  have 
varied,  rather  than  the  total  number  of  units  given  to  each  patient.  For  example,  taking  the 
Fountain  Hospital  and  the  North- Western  in  1895,  in  Table  CV.  we  find  that  at  the  North- 
western the  average  number  of  injections  per  patient  was  1'7,  and  at  the  Fountain  2*1,  whilst 


Table  CHI. — Showing  number  of  Injected 
Cases  in  which  the  presence  of  Diph- 
theria bacilli  could  be  demonstrated, 
and  the  average  number  of  Injections 
per  case  treated  with  serum  from 
outside  sources. 

1894. 


Table  CIV. — Showing  number  of  Injected  Cases  in 
which  the  presence  of  Diphtheria  bacilli  could 
be  demonstrated,  and  the  average  number  of 
Injections  per  case  treated  with  serum  from 
outside  sources. 


1895. 


o 

Number  of  Injections 
Hospitals. 

1 

2 

3 

4 

Total 
Injectioi 

Number 
Patients 

Average 
Number 
Injectioi 
per  Pati 

Fonntain 

1 

2 

2 

11 

5 

2-2 

Eastern  ... 

1 

4 

1 

4-0 

South-Eastern  ... 

4 

14 

32 

18 

1-7 

Total 

5 

iC) 

2 

1 

47 

24 

I'fl 

Number  of  Injections 
Hospitals. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Total 
Injections. 

Number  of 
Patients. 

Average 
Number  of 
Injections 
per  Patient. 

Fountain 

52 

44 

10 

1 

174 

107 

1-6 

Western 

119 

57 

26 

18 

1 

1 

398 

222 

1-7 

Eastern 

71 

40 

45 

7 

314 

163 

1-9 

South-Eastern  . . . 

47 

174 

1 

399 

222 

1-7 

South-Western 

18 

54 

49 

6 

4 

s" 

6 

2 

3 

450 

150 

3  0 

North- Western 

119 

44 

11 

1 

1 

1 

257 

177 

1-4 

Northern 

13 

6 

1 

28 

20 

1-4 

Total 

439 

419 

142 

34 

5 

8 

7 

4 

3 

2,020 

1,061 

1-9 

Table  CV. — Showing  number  of  Injected  Cases  in  which  the  presence  of  Diphtheria  bacilli 
could  be  demonstrated,  and  the  average  number  of  Injections  per  case  treated  with  serum 
from  the  Laboratories. 

1895. 


Number  of  Injections 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

17 

18 

27 

c 
o 

nber  of 
ients. 

•rage 
nber  of 
ictions 
Patient. 

Hospitals. 

h£ 

^1 

Ave 
Nui 
Inj( 
per 

Fountain  ... 

74 

52 

29 

18 

3 

2 

1 

1 

379 

180 

2-1 

Western  ... 

60 

50 

28 

26 

13 

8 

5 

496 

190 

2-6 

Eastern 

38 

52 

20 

9 

16 

3 

1 

343 

139 

2-4 

South-Eastern 

28 

160 

9 

1 

379 

198 

1-9 

South- Western  ... 

5 

10 

24 

21 

23 

19 

15 

7 

9 

6 

5 

1 

4 

1 

2 

1 

911 

153 

5-9 

North-Western  

52 

29 

11 

5 

1 

170 

98 

1-7 

Northern  ... 

34 

15 

64 

49 

1-3 

Total   

291 

368 

121 

80 

55 

32 

23 

8 

9 

6 

5 

1 

4 

1 

2 

1 

2,742 

1,007 

2-7 
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Table  CVI. — Showing  number  of  Injected  Cases  in  which  the  presence  of  Diphtheria  bacilli  could 
be  demonstrated,  and  the  average  number  of  Injections  per  case  treated  with  serum  from 
the  Laboratories. 


1896. 


Number  of  Injections 
HosriTALS. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Total 

Injections. 

Number  of 
Patients. 

Average  Nn 
of  Injections 
per  Patient. 

Fountain... 

143 

212 

148 

71 

45 

13 

G 

1,640 

638 

2-5 

"Western  

181 

178 

134 

72 

24 

10 

7 

1 

2 

1 

3 

1,532 

613 

2-4 

Eastern  

IGG 

151 

85 

51 

23 

9 

4 

2 

1,140 

491 

2-3 

South-Eastern  ... 

219 

250 

28 

12 

851 

509 

1-6 

South-Western  

41 

47 

56 

77 

46 

26 

'  i 

7 

2 

1 

1 

1,142 

311 

3-6 

North-  Western  ... 

270 

33 

26 

9 

6 

5 

1 

1 

549 

354 

1-5 

North-Eastern  

6 

5 

6 

1 

38 

18 

2-1 

Brook   

48 

62 

30 

22 

') 

1 

399 

171 

2-3 

Northern 

78 

89 

9 

o 

295 

179 

1-6 

Gore  Farm 

IG 

28 

(■> 

4 

2 

1 

122 

57 

2-1 

Total   

1,168 

1,055 

528 

322 

152 

66 

28 

10 

4 

1 

4 

7,708 

3  341 

2-3 

Table  CVII. — Showing  number  of  Injected 
Cases  in  which  the  presence  of  Diphtheria 
bacilli  could  not  be  demonstrated,  and  the 
average  number  of  Injections  per  case 
treated  with  serum  from  outside  sources. 

1895. 


Number  of  Injections 
Hospitals. 


Fountain 

Western 

Eastern 

South-Eastern 

South- Western 

North -We  stern 

Northern 


Total 


145 


15 


o 

Total 
Injectior 

Number 
Patients. 

Average 
Number 
Injeotior 
per  Patic 

22 

17 

1-2 

70 

57 

1  2 

81 

48 

1-6 

102 

60 

1-7 

51 

21 

2  4 

41 

36 

11 

4 

2 

2-0 

371 

241 

1-5 

Table  CVIII. — Showing  number  of  Injected 
Cases  in  which  the  presence  of  Diphtheria 
bacilli  could  not  be  demonstrated,  and  the 
average  number  of  Injections  per  case 
treated  with  serum  from  the  Laboratories. 

1895. 


Number  of  Injectionsi 

1 

2  '  3 

4 

5 

6 

7 

12 

Hospitals. 

Fountain 

5 

2!  2 

1 

Western 

5 

6  2 

2 

1 

Eastern 

4 

6  1 

2 

South- Eastern 

15 

14' 

South-Western 

3 

2i  5 

0 

1 

1 

2 

1 

Xorth-Westeru 

2 

1 

Northern 

1 

l' 

1 

Total   

35 

34' 10 

8 

1 

1 

4 

1 

Total 

Injections. 

Number  of 
Patients. 

0  X  g 

rill 

■<a.5  a. 

19 

10 

1-9 

38 

16 

2-3 

27 

13 

2-07 

43 

29 

1-4 

71 

18 

3-9 

15 

6 

2-5 

2 

1-5 

216 

94 

2'2 

Table  CIX. — Showing  number  of  Injected  Cases  in  which  the  presence  of  Diphtheria  bacilli 
could  not  be  demonstrated,  and  the  average  number  of  Injections  per  case  treated  with 
serum  from  the  Ijaboratories. 


1896. 


Number  ot  Injections 
Hospitals. 

1 

2 

3 

4 

5 

6 

Total 
Injections. 

Number 
of 

Patients. 

Average 
Number  of 
Injections 
per  Patient. 

Fountain 

28 

37 

14 

5 

2 

1 

180 

87 

2-06 

Western 

36 

17 

9 

4 

2 

1 

129 

69 

1-8 

Eastern 

23 

11' 

9 

2 

LOii 

55 

1-9 

South-Eastern 

51 

28 

3 

125 

84 

1-4 

South-Western 

7 

4 

2 

3 

1 

50 

l!» 

2-6 

North- Western 

34 

1 

1 

1 

58 

42 

1-3 

North-Eastern 

3 

>> 

1 

13 

6 

2-1 

Brook... 

7 

5 

4 

1 

33 

17 

1-9 

Northern 

12 

12 

1 

46 

27 

1  -7 

Ciore  Farm  ... 

2 

7 

1 

1 

23 

11 

2-09 

Total   

103 

136 

44 

19 

10 

7G3 

417 

1-8 

the  average  number  of  units  given  was  1, 273-2  at  the  North- Western,  and  l523o*l  at  thePeriodof 
Fountain  (Table  LXXXIX.).  We  find,  however,  that  the  difi'erence  in  this  case  is  accounted  for 
by  the  fact  that  on  the  first  two  days  of  the  disease  the  average  number  of  injections  at  the 
Fountain  Hospital  is  considerably  higher  than  at  the  North-Western  ;  it  is  somewhat  lower  on  the 
third  day,  is  about  the  same  on  the  fourth  day,  is  higher  on  the  fifth,  and  is  of  considerable  quantity 
where  the  onset  of  the  disease  has  occurred  in  the  hospital,  whilst  at  the  Xorth-Western  no  cases 
came  under  this  last  heading  ;  so  that  the  quantities  given  in  the  earlier  stages  are  high, 
though  the  quantity  given  in  the  later  stages  is  somewhat  lower.  At  the  South-Western  Hospital 
the  number  of  injections  and  the  number  of  units  given  are  both  high. 
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In  the  preceding  tables  an  attempt  has  been  made  to  separate  the  results  obtained  by  injection 
with  serum  supplied  by  the  laboratories  and  serum  supplied  from  other  sources.  The  bulk 
of  the  antitoxin  not  supplied  by  the  laboratories  was,  1  am  told,  obtained  from  the  British 
Institute  of  Preventive  Medicine  at  a  period  when  the  possibility  of  obtaining  a  serum  of  high 
strength  had  not  been  fully  recognised ;  and  the  bulk  of  this  serum  was  standardised  by  Roux's 
method,  and  according  to  calculation  seldom  contained  more  than  from  10  to  30  units  per  c.c. 
In  1894  the  bulk  of  the  serum  used  was  of  this  strength.  In  1895  most  of  the  serum  supplied 
was  about  this  strength,  though,  as  will  be  seen  on  reference  to  the  table  of  the  strengths  of 
antitoxin  (p.  158)  a  considerably  stronger  serum  was  sent  out  from  the  laboratories  in  the  last  couple  of 
months  of  the  year ;  so  that  we  should  expect  that  some  slight  improvement  as  regards  the  per- 
centage mortality  should  be  noted  between  the  beginning  and  the  end  of  the  year  1895.  As  it  is 
impossible  to  separate  the  cases  by  dates,  it  was  thought  advisable  to  get  out  tables  for  1895 
giving  the  results  of  the  use  of  the  serum  obtained  from  the  laboratories,  and  of  that  obtained 
from  other  sources.  That  obtained  from  other  sources  can  only  be  stated  in  terms  of  c.c,  as  it  was 
sent  out  with  its  strength  determined  according  to  the  French  standard.  As,  however,  it  would 
range  from  about  10  to  30  units,  it  may  be  taken  that  it  contained  on  an  average  20  units  per  c.c. ; 
so  that  by  multiplying  the  number  of  c.c.  mentioned  in  the  various  tables  by  20  a  fair  approxi- 
mation will  be  obtained  of  the  number  of  units,  and  thus  the  number  of  units  may  be  calculated 
for  each  case  where  the  average  number  of  c.c.  at  each  injection  is  given.  By  comparing  the 
avei'age  number  of  injections  with  the  average  number  of  units  or  c.c.  given  in  the  preceding 
tables,  some  idea  of  the  different  methods  adopted  in  dififerent  hospitals  may  be  arrived  at ;  and 
by  comparing  these  with  the  percentage  mortality,  some  idea  of  the  success  of  these  various 
methods  of  treatment  may  be  obtained.  It  is  very  interesting  to  observe  what  fallacious  inferences 
may  be  drawn  from  the  study  of  small  groups  of  figures,  for  a  mere  general  glance  at  these  tables 
and  a  superficial  comparison  of  the  average  number  of  injections  with  the  percentage  mortality 
might  at  first  sight  lead  one  to  the  conclusion  that  the  larger  the  number  of  injections  the  greater 
the  mortality.  But  a  careful  study  of  the  results  obtained  invariably  shows  that  the  larger  the 
quantity  of  antitoxin  given  during  the  earlier  stages  of  the  disease  the  lower  is  the  death-rate, 
whilst  the  larger  the  number  of  cases  that  come  under  treatment  in  the  late  stages,  however  large 
be  the  quantity  of  antitoxin  given,  the  higher  is  the  percentage  mortality  resulting  from  the 
addition  of  these  cases. 

On  p.  95  is  given  a  general  summary  of  the  certified  cases  of  Diphtheria  in  which 
Diphtheria  bacilli  were  found,  and  on  p.  96  a  general  summary  of  those  cases  in  which,  though 
they  were  certified  as  Diphtheria,  no  Diphtheria  bacilli  were  found. 


GENERAL   SUMMARY   OF   CASES   IN   WHICH    DIPHTHERIA    BACILLI   WERE  FOUND. 
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GENERAL    SUMMARY    OF    CASES    IN    WHICH    NO    DIPHTHERIA    BACILLI    WERE  FOUND. 
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THE  PREPARATION  OF  DIPHTHERIA  ANTITOXIN. 
Akrangement  with  the  Laboratories  or  the  Royal  Colleges. 

From  the  Tables  on  Pages  78  to  93  it  will  be  gathered  that  the  Diphtheria  Antitoxin  ^y'lj^f^'^^B'' 
in  the  hospitals  under  the  Board  was  at  first  obtained  from  widely  different  sources.  In  the  ^  ^ 
■early  periods  of  the  Antitoxin  treatment  it  appears  to  have  been  found  by  the  Board  that  it 
was  a  somewhat  difficult  and  expensive  matter  to  obtain  a  constant  and  sufficient  supply 
■of  Antitoxin,  and  on  the  9th  of  November,  1894,  a  communication  was  sent  from  the 
Metropolitan  Asylums  Board  to  the  Laboratory  Committee  of  the  Royal  Colleges  of 
Physicians  (Lond.),  and  Surgeons  (Eng.),  asking  "  whether  the  Royal  College  of  Physicians 
and  Surgeons  will  be  willing  to  supply,  and,  if  so,  when,  and  on  what  terms,  Diphtheria 
Antitoxin  for  use  in  the  Hospitals  of  the  Board." 

After  careful  consideration  the  Laboratories'  Committee  came  to  the  conclusion  that  |"ffngg^g„t, 
it-was  desirable  "for  the  Colleges  to  take  advantage  of  the  opportunity  offered  them  by  the 
Board,  of  undertaking  this  work  which  is  so  closely  connected  with  the  bacteriological 
investigation  of  doubtful  cases  of  diphtheria,  if  they  could  do  so  without  involving  the 
Colleges  in  any  additional  expense."  Holding  this  view  they  decided  to  inform  the  Board 
that  they  would  be  Mailing  to  supply  Diphtheria  Antitoxic  serum  on  the  following 
conditions : — viz., 

"  That  the  Metropolitan  Asylums  Board  will  afford  accommodation  on  one  of 
their  farms  near  London  for  the  required  number  of  horses,  such  accommodation  to 
include  the  services  of  the  necessary  stable  attendants  and  the  keep  of  the  animals, 
and  that  other  expenses  entailed  in  the  preparation  of  the  serum  should  be  defrayed 
by  the  Metropolitan  Asylums  Board,  with  the  exception  of  the  initial  cost  of  the 
horses,  which  will  be  provided  by  the  Royal  Colleges." 

The  advantage  of  this  arrangement  appeared  to  the  Laboratories'  Committee  to  be  : —  of'tw^*"* 

(a)  That  the  work  could  be  carried  out  in  conjunction  with  the  bacteriological  Arrangements 
examination  of  cases ; 

{b)  That  definite  information  could  be  obtained  in  regard  to  the  method  of 
preparation  and  the  exact  strength  of  the  Antitoxin  used  in  these  cases ; 

(c)  That  further  researches  could  be  conducted  for  the  improvement  of  the 
preparation  of  Antitoxic  serum,  and  possibly  also  of  the  method  of  treatment ;  and, 

{d)  That  the  results  could  be  compared  from  both  "  bacteriological "  and 
"  antitoxin  "  points  of  view. 

Offer  of  the  Honourable  Goldsmiths'  Company. 

Whilst  these  negotiations  were  in  process  of  development,  or  rather  immediately  after 
they  had  been  completed,  and  the  conditions  drawn  up  by  the  Laboratories'  Committee  had 
been  endorsed  by  the  Board,  the  Chairman  of  the  Laboratories'  Committee  of  the  Royal 
Colleges  received  the  following  letter  from  Sir  Walter  Prideaux,  Clerk  to  the  Goldsmiths' 
Company,  viz.  : — 

Goldsmiths'  Hall, 
London,  E.C, 

Sir,—  November  20th,  1894. 

"  The  attention  of  the  Goldsmiths'  Company  has  been  drawn  to  the  reports  of  the  Letter  f  rotn 
Antitoxin  treatment  of  Diphtheria,  which  has  recently  created  so  much  interest,  both  on  company"'"" 
the  Continent  and  in  this  country ;  and  the  Company  are  led  to  believe  that,  although  this 
treatment  has  not,  perhaps,  as  yet  passed  out  of  the  stage  for  experiment,  there  is  much 
reason  to  hope  that  further  investigations  may  lead  to  the  attainment  of  a  remedy  which 
will  largely  reduce  the  mortality  arising  from  this  terrible  disease. 

"  The  Company  are  informed  that  there  is  great  difficulty  at  the  present  time  in 
obtaining  a  supply  of  serum  adequate  to  the  treatment  of  patients  on  an  extended  scale,  and 
that  the  cost  of  the  serum  is  also  heavy. 

"  The  Company  also  understand  that  while  on  the  Continent  experiments  are  being 
continued  with  Funds  provided  from  Public  sources,  the  work  must  be  left  in  this  country 
to  private  enterprise  and  liberality. 

"  Under  these  circumstances  the  Company  have  decided  to  make  a  grant  of  £1,000 
for  the  purpose  of  prosecuting  research  work  in  connection  with  this  treatment,  with  which 
they  desire  to  combine,  if  possible,  the  supply  of  serum  for  use  amongst  the  Poorer  Classes  of 
the  community. 

"I  am  desired  to  inquire  whether  the  Conjoint  Board  of  the  Royal  Colleges  of 
Physicians  and  Surgeons  will  undertake  the  administration  of  this  grant,  and  I  am  to  add 
that  the  acceptance  by  the  Board  of  this  proposal  will  be  received  with  much  satisfaction  by 
the  Goldsmiths'  Company. 

"  I  am.  Sir, 

"  Your  obedient  Servant, 

The  Chairman  of  the  Laboratories' Committee,      (Signed)     "  WALTER  S.  PRIDEAUX." 
Conjoint  Board  of  the  Royal  Colleges  of 
Physicians  and  Surgeons. 
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by theEoyil*^  It  was  considerecl  by  the  Laboratories'  Committee  that  the  Royal  Colleges  would  be 

Colleges.  desirous  of  taking  advantage  of  this  munificent  offer  by  the  Goldsmiths'  Company,  and  it 
was  decided  to  accept  the  offer,  as  it  would  afford  an  opportunity  of  extending  the  "facilities 
for  carrying  on  original  investigation  on  Antitoxins,  whilst  it  was  also  thought  that  should 
there  be  any  surplus  of  Antitoxin  after  the  requirem.ents  of  the  Metropolitan  Asylums 
Board  had  been  met  arrangements  might  be  made  with  the  Board  for  the  transference  of 
this  surplus,  at  the  cost  of  production,  from  the  Board  to  the  Laboratories'  Committee  for  use 
amongst  the  poorer  classes  of  the  community  and  for  the  prosecution  of  research  work  in 
connection  with  the  improvements  in  the  methods  of  preparation  of  the  serum  to  which 
reference  has  already  been  made. 

Pkovision  of  Accommodation  for  Hokses. 

gtlbiefat""^  After  some  unavoidable  delay,   resulting  from   the  difficulty  of  finding  suitable 

Tooting,  premises  in  a  convenient  locality,  and  after  the  Director  had  visited  Gore  Farm, 
Dartford,  and  one  or  two  other  suggested  sites,  the  Board  placed  stabling  on  their  estate  at 
Tooting  at  the  disposal  of  the  Laboratories'  Committee.  This  stabling  was  in  two  sej^arate 
blocks,  one  of  which  was  practically  divided  into  two  perfectly  isolated  stables.  In  each  of 
the  two  larger  stables  there  were  four  stalls.  There  was  also  a  coach-house  which  was  easily 
converted  into  stalls  for  the  reception  of  four  horses.  Next  to  the  coach-house  was  a  loose 
box,  which  was  used  as  an  isolation  box  for  any  horses  that  might  be  ill  or  that  were 
brought  fresh  to  the  stable.  There  was  one  other  small  coach-house  which  might  be 
converted  into  a  loose  box,  and  a  small  isolated  building  which  might,  in  case  of  emergencv, 
be  converted  into  another  isolated  loose  box.  This  latter,  however,  Avas  never  required,  arid 
the  small  coach-house  was,  after  a  time,  converted  into  a  side  room  laboratory  in  which  the 
necessary  arrangements  were  made  for  carrying  out  the  various  processes  involved  in  the 
preparation  and  collection  of  the  Antitoxic  serum.  There  was  ample  space  for  grazing  and 
exercising  the  horses  in  the  grounds  near  the  stables. 

On  the  18th  of  Januar}^,  1895,  the  stables  having  been  thoroughly  cleaned  and  put 
into  good  repair  and  a  couple  of  horse-keepers  engaged,  operations  were  commenced  at  once, 
as  three  horses  had  been  obtained  by  the  authorities  at  the  Brown  Institution  (to  whom 
the  Laboratories'  Committee  are  under  a  deep  obligation  for  their  kindness  in  this  matter), 
and  kept  under  observation  by  me  for  some  time.  Before  going  further  it  may  be  well 
to  give  a  brief  description  of  all  the  animals  that  were  brought  into  these  stables  between 
the  18th  of  January,  1895,  up  to  the  time  that,  owing  to  building  operations,  it  became 
necessary  to  remove  the  horses  to  other  quarters.  Several  other  horses  besides  those  here 
purehas^Jd"*"^  mentioned  were  purchased,  but,  for  some  cause  or  other,  were  rejected  as  being  unsuitable 
were  not  used,  for  the  production  of  Antitoxin.  Wherever  it  was  possible  the  horses  were  injected  with 
Mallein  before  being  brought  to  the  stables,  but,  in  one  or  two  instances,  it  was  necessary 
to  examine  the  horses  at  Tooting.  Such  horses  were  placed  in  a  special  loose  box  which 
served  as  an  isolation  and  observation  Avard,  and  animals  in  Avhich  there  was  the  slightest 
suspicion  of  disease  that  could  be  transmitted  to  the  other  horses  were  not  allowed  to  be  kept 
in  either  of  the  general  stables  amongst  the  other  animals. 


List  of  Hoks.es  Treated. 

The  following  is  a  list  of  the  horses  that  went  to  Tooting,  and  the  conditions  they 
presented  before  being  subjected  to  injection  with  Diphtheria  Toxins : — • 

Horse  (charger)  No.  1.  A  good  carriage  horse  (aged),  standing  sixteen  liands,  was 
bought  at  the  Brown  Institution  in  the  first  week  of  January,  1895,  and  was  at  once  tested 
with  Mallein,  when  it  gave  no  re-action.  A  fortnight  later  Mallein  was  again  injected,  and 
as  there  was  still  no  re-action,  the  horse  was  considered  to  be  free  from  any  trace  of  glanders, 
and  was  removed  to  the  stables  on  the  18th  of  January.  Later  during  the  course  of 
treatment,  this  animal  (sec  chart  No.  1)  gave  no  re-actiou  to  the  tuberc-ulin  test. 

Brown  Pony,  No.  2,  was  bought  at  the  Brown  Institution,  Avhere  it  was  injected  with 
Mallein,  and  giving  no  re-action  was  removed  to  Tooting  in  the  third  Aveek  of  January,  1895. 
This  animal  (aged)  Avas  slightly  lame  and  Avas  found  to  be  suffering  from  a  mild  attack  of 
laminitis.  It  afterwards  gave  no  re-action  to  the  tuberculin  test.  It  was  therefore  free  from 
both  glanders  and  tuberculosis,  and  treatment  Avas  commenced  as  soon  as  the  laminitis  had 
disappeared  (see  Chart  No.  2). 

Bay  Mare,  No.  2a.  Bought  at  the  BroAvn  Institution  in  the  second  week  of  January 
1895.  On  injection  Avith  Mallein  there  Avas  a  doubtful  re-action.  A  Aveek  later  at  Tooting 
the  animal  AA'as  again  injected  Avith  Mallein.  The  next  day  the  re-action  AA^as  so  far  typical 
that,  although  there  Avere  no  other  signs  of  glanders,  it  Avas  thought  necessary  to  have  the 
horse  killed.  This  Avas  done  immediately,  and  some  suspicious  nodules  AA^ere  found  in 
the  lungs.  These  nodules  Avere  afterwards  described  to  me  as  being  small,  hard  and  isolated, 
and  although  I  did  not  see  the  post-mortem  examination  made,  or  the  organs  after  the 
examination,  I  have  little  doubt  that  the  animal  Avas  suffering,  or  had  suffered,  from  an 
attack  of  what  might  be  called  latent  glanders,  as  there  Avere  no  lesions  of  any  kind  by  Avhich 
the  disease  could  be  recognised  during  life. 
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Bay  Mare,  No.  3,  was  bought  at  the  Royal  Veterinary  College,  January  20th,  1895. 
She  had  at  one  time  been  driven  by  Mr.  G.  Abingdon  Baird.    Latterly  she  had  been  driven 
i     in  a  hansom  cab,  but  had  gone  lame.    Aged  six  or  seven  years.    She  was  in  splendid 
condition.    There  was  no  re-action  to  either  Mallein  or  Tuberculin,  i.e.,  the  animal  was 
quite  free  from  both  glanders  and  tubercle. 

Black  Colt,  No.  3a,  was  bought  at  the  Brown  Institution,  March  4th,  1895.  This 
colt  (a  two  year  old)  could  never  be  worked  because  of  a  deformed  leg.  It  was  a  very  well 
bred  animal.  There  was  apparently  a  re-action  to  Mallein.  A  week  later  the  animal  was 
again  injected  with  Mallein,  but  it  was  then  found  that  the  temperature  was  105°  F. 
immediately  after  the  injection  had  been  made,  so  that  the  test  made  under  these  conditions 
,  could  be  of  no  value.  As  there  was  a  nasty  cough  and  a  watery  discharge  from  the  nostrils, 
suffusion  of  the  eyes  and  a  commencing  swelling  under  the  jaws,  the  animal  was  kept  under 
careful  observation.  As  the  condition  was  diagnosed  as  "  strangles,"  a  disease  very  common 
in  young  horses,  it  was  determined  to  get  rid  of  the  animal  as  soon  as  possible ;  this  was 
accordingly  done. 

Brown  Cob,  No.  3b,  was  bought,  April  11th,  1895,  from  Griffin,  of  Balham.  Age  ten 
to  twelve  years.  Injected  with  Mallein.  No  re-action  was  obtained,  and  the  animal  was 
evidently  perfectly  free  from  glanders.  Injection  of  this  animal  with  diphtheria  toxin  was 
commenced  on  the  24th  of  April,  but  it  was  found  to  be  so  very  susceptible  to  the  action 
of  the  toxin  that  only  very  minute  doses  indeed  could  be  given.  At  that  time,  as  we  had  no 
method  of  rapidly  accustoming  the  tissues  to  the  presence  of  toxins,  it  was  considered  that 
it  would  take  too  long  to  raise  the  Antitoxin  producing  powers  of  this  animal  to  a  usuable 
strength,  and  at  the  end  of  a  month  the  attempt  was  abandoned  and  the  animal  exchanged 
for  the  Dun  Mare,  No.  5. 

Chestnut  Cob,  No.  4  (age  five  years)  was  bought  at  Raynes  Park,  20th  of  April,  1895, 
with  swelling  on  off  hind  knee  and  fetlock  joint ;  otherwise  in  capital  condition.  It  was  a 
most  spirited,  but  good  tempered  animal.  The  swelling  on  the  knee  was  due  to  a  cut ;  that 
at  the  fetlock  appeared  to  be  a  ringbone.  lie  was  sound  in  every  other  respect.  Gave  no 
re-action  with  Mallein ;  nor  was  there  any  evidence  of  tuberculosis  present. 

Dun  Mare,  No.  5  (aged),  was  taken  from  Griffin  in  exchange  for  Brown  Cob,  3b,  on 
the  10th  of  May,  1895.  This  animal  had  been  overworked,  but  was  very  sound  and  clean. 
She  gave  no  re-action  with  Mallein,  and  was  free  from  tubercle.  She  was  injected  with 
Diphtheria  Toxin  for  the  first  time  on  the  23rd  of  May,  1895. 

Grey  Cob  (Russian),  No.  6  (aged),  was  bought  from  Griffin,  6th  of  June,  1895.  He 
had  a  lame  fetlock  joint  on  the  off  fore  leg.  His  condition  was  not  very  good  when  he  came 
to  us,  but  improvement  was  very  rapid,  even  after  the  first  day  or  two.    On  the  10th  of  June, 

1895,  a  Mallein  injection  was  made,  but  there  was  no  re-action,  and  the  animal  was  declared 
to  be  free  from  glanders.  There  was  no  evidence  of  the  presence  of  tubercle.  The  animal 
was  carefully  fed  and  exercised,  and  improved  greatly  in  condition.  On  July  3rd  treatment 
was  commenced. 

Il^-  Big  Chestnut  Mare,  No.  7,  was  bought  from  Griffin,  21st  of  August,  1895.    She  is 

"  gone  over  "  in  the  forelegs  a  little  from  hard  work,  but  has  been  a  very  good  animal,  and  is 
still  in  very  fair  condition.  Reported  age,  nine  to  ten  years.  Mallein  was  injected  on  the 
28tli  of  August,  and  no  re-action  was  obtained.  Later,  no  evidence  of  tubercle  could  be  found. 
After  being  fed  and  exercised  for  a  month  the  condition  of  this  mare  improved  very  greatly. 
She  takes  a  five  barred  gate  easily.  She  was  first  injected  with  Diphtheria  Toxin,  26th  of 
September,  1895. 

Big  Dun  Horse,  No.  8,  was  bought  from  Griffin,  1st  of  October,  1895.  He  was  a  big 
framed  animal  (aged)  in  poor  condition,  and  had  been  overworked  up  to  the  time  he  came 
to  us.  He  was  injected  with  Mallein  on  the  4th  of  October,  but  gave  no  re-action,  and  was 
then  well  fed  and  carefully  exercised  for  a  month.  There  was  not  the  slightest  evidence  of 
tuberculosis.    On  the  2nd  of  November  injections  were  commenced. 

Steeple  Chaser  ("  Good  Friday  "),  No.  9.  This  horse  (aged),  an  exceedingly  well-bred 
animal,  spirited  but  good  tempered,  was  bought  from  Griffin  in  the  first  week  of  January, 

1896.  He  improved  in  condition  very  rapidly,  and  was  injected  with  Mallein  on  15th  of 
Januar}^  1896,  but  gave  no  re-action.  He  was  also  quite  free  from  tuberculosis.  Treatment 
with  Diphtheria  Toxin  was  commenced  on  25th  of  January,  1896. 

White  Faced  Bay  (aged).  No.  10,  was  bought  from  Griffin  on  4th  of  December,  1896,  in 
fairly  good  condition.  Injected  with  Mallein  7th  of  December,  1896.  He  gave  no  re-action, 
and  no  evidence  of  the  presence  of  tubercle  could  be  obtained.  This  animal  was  kept  under 
observation  and  brought  into  good  condition  during  a  period  of  six  weeks,  and  treatment 
with  Diphtheria  toxin  was  commenced  on  16th  of  January,  1897. 
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Big  Bay  Horse,  No.  11,  was  bought  from  Griffin,  8th  of  December,  1896.  He  was  a 
big-boned  horse  (aged)  in  poor  condition,  as  he  had  been  overworked.  On  being  tested  with 
Mallein  he  gave  no  re-action.  After  being  well  fed  and  carefully  exercised  for  three  weeks 
he  was  again  tested  with  Mallein,  and  was  found  to  be  quite  free  from  glanders.  There  was 
not  the  slightest  evidence  of  tuberculosis.  He  was  carefully  fed  and  looked  after  for  a 
further  period,  and  on  16th  of  January,  1897,  was  in  such  good  condition  that  it  was  decided 
to  inject  him  with  Diphtheria  Toxin  for  the  preparation  of  Antitoxin. 

Black  Mare,  No.  11a,  was  bought  from  Griffin  on  the  4th  of  June,  1897.  She  was 
not  in  very  good  condition,  but  gave  no  re-action  under  Mallein,  and  was  free  from  tubercle. 
After  being  kept  under  observation  for  about  six  weeks  she  was  first  injected  with  Diphtheria 
Toxin  on  the  12th  of  July,  1897.  Although  she  was  subjected  to  very  vigorous  treatment 
the  anti-toxic  value  of  the  blood  never  became  very  high,  and  serum  from  this  horse  was 
never  sent  out  to  the  Hospitals. 

Grey  Horse,  No.  11b,  was  bought  from  Griffin,  28th  of  June,  1897,  in  fairly  good 
condition.  No  re-action  to  either  Mallein  or  Tuberculin  could  be  obtained.  He  improved 
rapidly  within  a  fortnight,  and  injections  were  commenced  on  12th  of  July.  Here  again  it 
was  found  impossible  to  raise  the  antitoxic  value  of  the  serum,  and  eventually,  after  the  9th 
of  October,  all  efforts  to  obtain  strong  antitoxic  serum  from  this  horse  were  abandoned. 

Horse  No.  12,  "  Brown  Cob,"  Gelding  (age  unknown),  was  bought  from  Griffin  at  the 
end  of  December,  1897,  or  early  in  January,  1898.  At  first  in  somewhat  meagre  condition,  it 
was  free  from  glanders  and  tuberculosis,  and  rapidly  improved.  It  received  a  considerable 
quantity  of  what  was  afterwards  found  to  be  an  exceedingly  weak  Diphtheria  Toxin, 
containing  ascitic  fluid,  but  the  first  real  injection  was  made  on  January  16th,  1898. 

Horse  No.  13,  "  White-faced  Mare"  (aged),  was  bought  from  Griffin  early  in  February, 
1898.  Tested  with  Mallein  on  the  12th,  no  reaction  was  obtained.  This  horse  was  in  good 
condition  and  was  free  from  tuberculosis.  Treatment  was  commenced  on  the  23rd  of 
February. 

The  horses  are  kept  unshod,  but  arrangements  have  been  entered  into  with  a  farrier 
to  keep  their  feet  in  good  condition.  Principal  McFadyean  and  Professor  Hobday,  of  the 
Royal  Veterinary  College,  Mr.  Garside,  M.R.C.V.S.,  and  Mr.  Arnold,  M.R.C.V.S.,  have  from 
time  to  time  given  us  most  valuable  information  and  advice  as  to  the  treatment  and  manage- 
ment of  the  horses  that  came  under  our  care.  I  may  say  that  from  the  very  outset  our 
experience  of  accidents  among  our  horses,  either  as  regards  injury  or  illness,  the  result  of 
disease  or  irregular  feeding,  has  been  exceedingly  small,  and  we  have,  indeed,  been  far  more 
fortunate  in  this  respect  than  most  owners  of  horses,  a  state  of  affairs  that  we  scarcely 
anticipated  when  we  first  undertook  the  charge  of  horses  to  be  used  for  the  production 
of  anti-diphtheritic  serum. 


Description  of  the  New  Stables  at  63,  Alderbrook  Road,  Balham,  S.W. 
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Other  horses  purchased  after  this  date  went  to  the  new  Stables,  of  which  it  may  be 
well  to  give  a  short  description,  although  the  antitoxin  prepared  from  the  new  horses  cannot 
be  considered  in  this  Report. 

In  1897  it  was  found  impossible  to  continue  the  work  at  Tooting ;  the  place  was  put 
into  the  hands  of  the  contractor  who  was  building  the  boundary  wall  for  the  new  Asylum, 
and  it  was  necessary  to  look  out  for  further  accommodation.  At  length  this  was  found  in 
Alderbrook  Road,  where  a  yard  in  which  the  horses  could  be  exercised  was  found,  and  a 
building  that  could  be  readily  converted  into  a  stable. 

The  accompanying  plan,  drawn  to  scale.  Fig.  2,  gives  a  good  idea  of  these  premises 
The  dwelling  house  facing  Alderbrook  Road,  and  bounded  on  the  one  side  by  the  narrow  lane 
leading  to  the  yard,  is  occupied  by  Mr.  Millar,  who  assists  in  the  preparation  of  antitoxin;  he 
is  thus  able  to  keep  the  horses  under  constant  observation.  In  the  yard  is  the  "  Tan  "  ring 
prepared  for  the  exercising  of  the  horses ;  to  the  left  of  this  is  a  small  and  very  convenient 
laboratory  in  which  all  the  sterilising  of  tubing  and  the  decanting  of  the  serum  is  carried  out ; 
here,  also,  preparations  are  made  for  the  injection  of  the  horses  and  for  the  withdrawal  of  the 
blood  from  those  animals  that  are  yielding  antitoxic  serum.  Facing  the  entrance  are  a 
couple  of  excellent  isolation  boxes,  specially  built  and  fitted  up  for  the  purpose,  and  next  to 
these,  but  well  isolated,  is  a  small  stall  for  the  pony  that  is  used  to  convey  toxins  from  the 
laboratories  on  the  embankment  to  the  Stables,  and  to  take  in  from  the  Stables  to  the 
laboratories  the  antitoxic  serum.  The  main  stable,  which,  like  the  isolation  boxes,  has  an 
excellent  concrete  floor,  has  stall  accommodation  for  ten  horses  ;  it  is  well  ventilated  by 
means  of  hopper  windows  and  four  ventilation  shafts  (near  the  wall  opposite  the  hopper 
windows),  each  two  feet  square,  carried  up  to  the  roof ;  the  walls  are  also  concreted  and 
cemented  and  all  the  fittings  are  exceedingly  simple  and  easily  cleaned.  To  the  right  of  the 
stable  is  a  yard  in  which  stands  a  covered,  well-lighted  shed ;  the  floor  of  this  yard  is 
asphalted  and  readily  cleaned.  Under  this  all  the  operations  of  injecting  and  bleeding 
are  carried  on.    Excellent  stocks,  recommended  by  Principal  McFadyean,  of  the  Royal 
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Veterinary  College,  to  which  certain  additions  have  had  to  be  made,  are  in  the  centre 
of  the  covered  enclosure.  An  abundant  supply  of  water,  both  hot  and  cold,  is  here  laid  on. 
Above  the  stabling  is  a  hay  and  corn  loft. 


•ALOEf^^KOOK      -  Road 


Fig.  2. — Plan  or  Stables,  etc.  at  Alderbrook  Road,  Baluam. 

The  toxins  for  the  injection  of  the  horses  are  prepared  at  the  laboratories,  but  all  the 
injection  work  has  to  be  done  at  the  stables. 
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Pkeparation  of  Diphtheria  Toxin. 


Althougli  the  descriptions  of  the  methods  of  obtaining  the  best  diphtheria  toxins  are  almost 
as  numerous  as  the  investigators  who  have  worked  at  the  subject,  the  results  obtained  and  recorded 
have  been  so  contradictory  that  one  was  at  first  almost  compelled  to  come  to  the  conclusion  that 
the  personal  element  in  the  equation  dealing  with  the  production  of  diphtheria  toxin  was  a  very 
The  importance  important,  if  not  the  most  important,  factor.  It  was  evident,  however,  that  one  of  the  main 
active  Bacillus,  elements  of  success  must  be  the  use  of  an  actively  growing  and  functionally  active  diphtheria 
bacillus.  Taking  a  large  number  of  diphtheria  bacilli  as  they  came  in  from  the  hospital,  making 
-pure  cultures  and  inoculating  the  broth  which  was  at  first  used,  it  was  found  that  there  were 
almost  as  many  degrees  of  strength  of  the  resulting  toxin  as  there  were  bacilli  used,  whilst  none 
of  them  produced  toxin  in  sufficiently  large  quantities  to  enable  one  to  use  the  toxin  with  success 
in  any  of  our  experiments.  Dr.  Cartwright  Wood — to  whom  I  have  throughout  this  work  been 
greatly  indebted  for  much  invaluable  help  and  many  suggestions — then  passed  the  most  active 
of  these  bacilli  through  a  number  of  guinea-pigs,  injecting  them  along  with  sterilised  charcoal 
particles  or  soluble  silicates,  and  was  enabled  to  raise  the  activity  of  the  bacillus,  as  regards  its 
toxin-forming  functions,  very  considerably  ;  and  for  some  time  the  most  active  group  of  organisms 
so  obtained  was  used  for  the  production  of  the  toxins  used  in  this  work.  I  then  obtained  a  sample 
of  a  very  active  diphtheria  bacillus  from  Professor  Salomonsen,  of  Copenhagen  ;  this  bacillus,  I 
believe,  originally  came  from  Dr.  Roux's  laboratory  in  Paris.  I  also  obtained  a  specimen  direct 
from  Dr.  Roux,  to  whom,  and  to  Professor  Salomonsen,  I  take  this  opportunity  of  expressing  my 
very  cordial  thanks ;  as  also  to  Professor  Calmette,  of  Lille,  for  another  specimen,  also  probably 
coming  originally  from  Roux's  laboratory.  Latterly  1  have,  through  the  courtesy  of  Dr.  Allan 
Macfadyen,  of  the  British  Institute  of  Preventive  Medicine,  and  Mr.  T.  J.  Bokenham,  M.R.C.8., 
received  samples  of  other  active  bacilli ;  those  from  Mr.  Bokenham  coming  from  Dr.  Wassermann, 
and  a  second  from  a  Vienna  laboratory.  I  am  informed  by  Dr.  Kinyoun  that  in  most  of  the 
Continental  laboratories  Dr.  Park's  "  diphtheria  bacillus  No.  6  "  is  now  in  general  use,  and  that  this 
is  the  organism  that  is  used  principally  in  America,  where  exceedingly  good  results  are  at  present 
being  reported.  As  yet  I  have  been  unable  to  obtain  a  sample  of  this  bacillus,  but  it  is  apparently 
a  very  active  variety.*  Most  of  the  samples  of  diphtheria  bacillus  form  toxin  sufficiently  active 
to  kill  a  500-grammes  guinea-pig  in  48  hours  in  a  dose  of  from  0*1  to  0*02  c.c,  and  for  all 
practical  purposes  such  a  strength  is  high  enough.  Every  now  and  then,  however,  a  batch  of 
toxin  has  been  found  which  possessed  greater  toxicity  than  this,  though,  so  far  as  can  be 
gathered  from  a  study  of  published  papers,  we  have  used,  and  have  obtained  our  results  with,  toxin 
of  less  lethal  power  than  is  used  abroad  ;  though  these  results,  as  regards  the  production  of  potent 
antitoxin,  are  quite  equal,  if  not,  in  some  instances,  superior,  to  those  obtained  b}'  the  use,  probably 
of  smaller  quantities,  of  stronger  toxins. 
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Preparation  of  Xutrient  Bouillon  for  G-rowth  of  Diphtheria  Bacilli. 

The  method  of  preparation  of  the  nutrient  bouillon  in  which  the  diphtheria  bacillus  is 
grown  and  the  toxins  produced  which  we  now  use  is  the  following  : — 

Meat  (veal)  is  thoroughly  minced,  and  all  fat  and  connective  tissues  removed ;  to  each 
pound  of  meat  800  c,c.  of  water  is  added ;  this  mixture  is  allowed  to  stand  for  two  or  three  hours, 
and  is  then  boiled  for  12  hours,  care  being  taken  to  break  up  the  meat  into  as  fine  a  form  as 
possible,  and  to  keep  it  from  running  together  into  masses  by  thoroirgh  shaking  during  the  early 
stages  of  the  boiling.  The  fluid  is  expressed  from  the  meat  in  a  screw  press ;  to  the  measured 
quantity  2  per  cent,  of  Witte's  peptone  is  added,  and  is  boiled  for  an  hour,  after  which  it  is 
allowed  to  cool  and  is  filtered.  Sometimes  a  mere  straining  instead  of  filtering  is  resorted  to. 
The  broth  is  then  thoroughly  heated  to  the  boiling  point,  and  is  neutralised  or  rendered  faintly 
alkaline  to  phenol-phthaleine  with  normal  sodium  hydrate  solution. 

It  will  be  found  that  meat  treated  in  this  way  usually  requires  from  30-33  c.c.  of  normal 
sodium  hydrate  solution  per  litre  to  give  a  faint  reaction  with  phenol-phthaleine ;  this,  however, 
should  not  be  taken  for  granted ;  a  rough  titration  should  always  first  be  performed,  using 

N 

10  c  c.  of  the  broth  and,-—-  sodium  hydrate  solution. 
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After  the  broth  has  been  neutralised,  it  should  be  boiled  for  a  couple  of  hours,  and  when 
cold  transferred  to  the  large  flasks  in  which  the  toxin  is  to  be  produced  and  is  boiled  to 
ensure  its  continued  sterility.    The  broth  is  not  now  filtered  a  second  time,  the  results  obtained 
appearing  to  be  better,  rather  than  to  have  suffered,  in  consequence. 
Original  method  Originally  beef  was  used  in  place  of  veal,  and  the  broth  was  made  in  the  following  fashion  : — 

of  hrath."''*'""  After  the  meat  had  been  cleaned  and  minced,  a  litre  of  distilled  water  was  poured  on  each  pound 
of  beef,  and  to  this  a  pinch  of  common  salt  was  added,  and  the  mixture  was  allowed  to  stand  from 
12-24  hours  in  a  flask  in  a  cool  place  ;  the  fluid  was  then  thoroughly  expressed  from  the  meat  by 
means  of  a  screw  press,  and  the  volume  was  made  up  to  the  original  quantity  by  the  addition  of 
sufficient  distilled  water;  0*5  per  cent,  of  common  salt  and  1  per  cent,  of  peptone  were  added,  and 
the  whole  was  boiled  for  one  hour.  It  was  then  allowed  to  cool,  filtered,  neutralised  to  litmus,  and 
again  boiled  for  two  hours,  after  which  from  5-7  c.c.  of  normal  caustic  soda  was  added  per  litre. 
In  place  of  litmus,  rosolic  acid  was  later  used  as  the  indicator,  but  eventually  phenol-phthaleine 
was  found  to  give  the  most  constant  results,  especially  as  the  toxin  prepared  in  broth  neutralised 
to  phenol-phthaleine,  though,  with  a  few  exceptions,  not  perhaps  actually  stronger  than  certain 


*  Since  this  was  written  Dr.  Park  has  very  kindly  sent  to  me  a  specimen  of  this  bacillus,  which  we  find  produces 
exceedingly  active  toxin. 
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single  batches  that  were  obtained  by  other  methods,  has  certainly  been  much  more  consistently  J;'""^™"" ^j^Jf 
good  than  those  that  we  were  able  to  obtain  in  our  earlier  experiments.    At  the  suggestion  of  broth  imde 
Professor  Ehrlich  I  made  the  broth  a  little  stronger,  and  afterwards  eliminated  the  salt,  which 
appears  to  play  no  part  in  either  increasing  or  diminishing  the  activity  of  the  toxin  obtained. 

From  time  to  time  various  methods  of  producing  more  active  toxin  have  been  put  forward.  Methods  tried 

r  r     ■  r  p    i  for  the  produc- 

Thus  Roux*  strongly  recommends  the  passage  oi  a  curi'ent  ot  air  over  the  surface  oi  the  medium  tionofmore 
in  which  the  diphtheria  bacillus  is  growing.  He  certainly  appears  to  have  obtained  stronger  toxin  '^'^ 
with  the  material  at  his  disposal  when  using  it  in  this  way  than  when  simply  closing  the  tlasks 
with  plugs  of  cotton  wool  and  allowing  the  contents,  fluid  and  gaseous,  to  remain  at  rest.  I  have 
given  this  method  a  very  thorough  trial,  but,  after  comparing  the  toxins  obtained  by  this  and  other 
methods,  have  come  to  the  conclusion  that  this  was  certainly  not  the  only,  or  most  important,  factor 
to  be  considered.  Rufferf  modified  this  method  of  aerating  the  fluid  in  such  a  fashion  that  the 
air  was  compelled  to  pass  through  the  fluid.  After  a  careful  trial  of  this  method,  it,  too,  was 
discontinued,  as  it  was  found  that  the  toxin,  in  place  of  being  stronger,  was  in  most  instances 
considerably  weaker  than  that  obtained  by  simpler  methods  ;  the  motion  of  the  fluid  appears  to 
interfere  with  the  growth  of  the  bacillus,  especially  in  so  far  as  it  prevents  the  formation  of  a 
film  on  the  surface,  without  which  film  the  best  toxins  seldom  appear  to  be  produced.  I  then  tried 
the  late  Dr.  Hunt's f  method  of  floating  the  bacilli  on  fragments  of  cork  on  the  surface  of  the 
fluid,  so  that  there  might  be  surface  foci  from  which  the  film  might  easily  spread.  Here  the 
results  obtained  were  certainly  satisfactory,  though  by  this  time  I  had  obtained  a  bacillus  which 
would  grow  on  the  surface  of  the  fluid  in  such  jjrofusionas  to  forma  film  of  considerable  thickness  ; 
it  may  be  stated  that  most  of  those  diphtheria  bacilli  that  produce  toxins  in  large  quantities 
have,  as  pointed  out  by  Aronson,  this  faculty  of  surface  growth  highly  developed.  Roux  had  early 
pointed  out  that  in  media  rendered  only  slightly  alkaline  the  bacilli  as  they  grow  produce  so  much 
acid  that  the  alkaline  reaction  is  lost  and  the  growth  of  the  bacillus,  for  which  an  alkaline  medium 
is  necessary,  is  brought  to  a  standstill. 

Thus,  if  a  bacillus  be  inoculated  into  a  neutral  or  only  slightly  alkaline  broth — i.e.,  neutral  fndturb1di"v*^ 
to  litmus — it  will  be  found  that  there  may  be  a  slight  growth  for  a  short  time,  but  that  this  Miowed  by  a 
soon  stops,  the  upper  portion  of  the  fluid  becoming  perfectly  clear,  and  a  small  sediment  of  as  indices.'  ' 
diphtheria  bacilli  accumulating  at  the  bottom  of  the  flask  or  tube.    A  similar  culture  growing  in 
a  strongly  alkaline  medium — i.e.,  one  neutral  to  phenol-phthaleine — gives  rise  to  a  very  different 
appearance.    The  fluid,  as  a  rule,  becomes  turbid,  and  remains  so  almost  as  long  as  the  growth 
of  the  bacillus  continues,  though,  where  the  surface  growth  is  well  marked,  this  turbidity  may 
disappear  after  a  few  days ;  the  surface  growth  becomes  a  marked  feature,  and  in  some  cases  a 
film  of  such  extraordinary  thickness  makes  its  appearance  that,  until  microscopical  examination 
is  made,  one  is  almost  led  to  believe  that  some  impurity  has  crept  in.     At  the  bottom  of 
the  tube  a  sediment  of  considerable  thickness  is  usually  found,  and  if  the  tube  be  gently  shaken 
each  day  and  the  scum  shaken  to  the  bottom,  a  fresh  film  will  appear  time  after  time  ;  with  each 
film  and  the  continued  growth  there  appears  to  be  an  increase  in  the  potency  of  the  toxin. 
Spronck§  made  a  series  of  experiments  from  which  he  argued  that  the  acid  reaction  that  makes  The  source  of 
its  appearance  in  diphtheria  cultivations  is  probably  due  to  the  presence  of  sugar  or  glycogen  in  Diphtheria 
the  muscle  of  the  animal  that  is  used ;  he  recommended,  therefore,  that  all  flesh  used  for  the 
making  of  broth  in  which  diphtheria  cultures  were  to  be  grown  should,  in  the  first  instance,  be 
allowed  to  undergo  putrefactive  changes,  in  order  that  the  acid-producing  substances  might  be 
converted  before  the  process  of  neutralisation  is  commenced.    This  method  was  very  carefully 
tested,  and  certainly  our  results  at  that  time  appeared  to  be  somewhat  better  than  those  that 
were  obtained  with  unfermented  meat,  but  the  smell  developed  was  so  disgusting,  and  the  results 
were  so  little  superior  to  those  obtained  by  other  methods,  that,  ultimately,  this  method  was 
discarded.    Theobald  Smith, ||  working  on  similar  lines,  got  rid  of  the  sugar  by  fermenting  the 
broth  by  means  of  certain  organisms — especially  the  Bacillus  coli  communis — which  have  the 
power  of  breaking  up  sugar  and  producing  acid.    He  found,  however,  that  this  presence  of 
glycogen  or  muscle  sugar  was  a  factor  which  in  most  cases  might  be  left  out  of  consideration,  and 
maintained  that  other  elements  in  the  question  were  perhaps  of  even  greater  importance; 
but  he  and  ParkU  both  come  to  the  conclusion  that  with  an  active  bacillus  a  distinctly 
alkaline  broth  is,  after  all,  the  most  important  factor  to  be  obtained  in  the  production  of 
reliable  and  strong  toxins.    In  our  earlier  experiments  it  was  thought  that  if  the  cultures  were 
left  to  grow  for  a  longer  time  stronger  toxins  would  in  all  probability  be  produced;  this,  however,  Notes  on  time 
we  found  was  not  the  case,  unless  the  broths  were  again  neutralised  and  freshly  inoculated,  production  of 
When  this  is  not  done,  the  growth  of  the  bacillus  appears  to  stop  at  a  certain  stage,  after  which  =^otive  toxms. 
the  toxins  left  in  the  warm  chamber,  instead  of  becoming  stronger,  fall  off  considerably  in  strength  ; 
this  being  due,  apparently,  either  to  oxidation  or  to  some  rearrangement  of  the  molecules  of  the 
specific  substances  formed.    The  time  was  then  reduced,  first  to  three  weeks,  then  to  a  fortnight, 
then  to  a  week,  and  even  to  five  days,  with  each  reduction  of  time  as  strong,  or  stronger,  toxin 
being  obtained  as  when  the  growth  of  the  diphtheria  bacillus  was  allowed  to  go  on  for  longer 
periods.    It  should  be  noted,  however,  that  one  of  our  strong  toxins  (D  T  N''*)  was  obtained  from 
a  culture  that  was  kept  in  the  incubator  for  a  period  of  36  days. 

It  has  already  been  mentioned  that  the   "virulence" — pathogenetic  activity — of  the 
diphtheria  bacillus  may  play  a  very  important  part  in  determining  the  strength  of  the  toxin  that  can 


*  Annales  de  Vlnstitut  Pasteur,  1894,  t.  viii,  p.  611. 

t  Bertram  Hunt,  Trans.  Path.  Soc,  1895,  vol.  xlvi.,  p.  270. 

J  Loc.  cit. 

§  Anna/es  de  Flnstitut  Pastern;  1895,  t.  ix,  p  758. 

II  Centralb.  f.  Bakt.  u.  Parasitet.k.,  Bd.  xviii.,  S.  1,  1895. 

t  Journ.  Erp.  Med.,  vol.  i.,  1896,  p.  101. 
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re-inoculation 
necessary  for 
the  maintenance 
of  the  activity  of 
the  Diphtheria 
bacillus. 


Aeration  flask;. 


be  produced  from  any  given  broth  and  in  any  given  time,  though  this  is  not  invariably 
the  case,  and  some  of  those  taken  from  the  least  virulent  cases  give  the  most  active  toxin. 
It  has  also  been  noted  that  those  diphtheria  bacilli  that  are  the  most  active  toxin-producers  grow 
in  such  fashion  that  they  form  not  only  a  sediment  of  considerable  thickness,  but  a  distinct  film, 
the  consistence  of  which  varies  in  different  cases,  sometimes  being  thin  and  brittle,  at  others 
thicker  and  tougher,  so  that  when  the  fluid  is  shaken  the  fragments  of  the  broken  film  fall  to  the 
bottom  in  comparatively  large  flakes.  The  appearance  of  the  film  and  the  turbidity  of  the  fluid 
appear  to  afford  some  indication  as  to  the  suitability  of  the  medium  for  the  production  of  active 
toxin;  when  these  appearances  are  fairly  well  marked  it  may  usually  be  accepted  that 
conditions  favourable  for  the  production  of  strong  toxin  are  present. 

In  order  to  keep  up  the  activity  of  the  bacillus  it  is  found  well  to  re-inoculate  daily. 
Transference  of  the  organism  from  broth  in  which  certain  of  its  products  are  accumulated — and 
which  products,  as  in  the  case  of  all  these  organisms,  exert  a  deleterious  effect  upon  the  organisms 
themselves — to  a  fluid  in  which  there  are  all  the  elements  of  nutrition  and  none  of  the  excreted 
products,  appears  to  be  favourable  to  the  maintenance  of  the  toxin-forming  activity  of  the  bacillus 
at  its  highest  point,  with  the  result  that,  so  long  as  regular  transference  is  kept  up,  a  bacillus  is  at 
hand  which  may  at  any  time  be  inoculated  into  large  quantities  of  broth  for  the  production  of 
stock  toxin. 

When  Koux's  aeration  method  was  used  I  had  a  number  of  flasks,  of  which  Fig.  3  is  a 
sketch,  manufactured,  as  I  found  that  the  flasks  into  which  the  side-arms  were  fused  were  very 
easily  broken  and  could  not  be  readilj'  mended  ;  moreover,  they  were  very  expensive.  Each  flask 
has  three  necks  like  those  in  a  Wolff's  bottle  ;  through  the  lateral  openings  glass  tubes  for 
the  entrance  of  air  pass  through  india-rubber  corks.  The  central  orifice  serves  as  an  opening 
through  which  the  inoculations  may  be  made  after  everything  has  been  fitted  up;  this  opening  is 
closed  with  cotton  wadding,  and  then  rendered  air-tight  by  means  of  a  well-fitting  india-rubber 


^  Foul  Size. 

PiGf.  3.— Flask  fok  Aeration  of  Diphtheeia  Cultivation. 


Aeration  now 
discontinued. 


cap.  Into  each  of  the  lateral  tubes  a  plug  of  cotton  wadding  is  also  placed,  and  the  whole  flask 
is  sterilised.  200  c.c.  of  broth,  prepared  as  above  described,  is  placed  in  the  flask  and  the  whole 
sterilised  ;  it  is  then  ready  for  inoculation.  Some  two  or  three  dozens  of  these  flasks  were  usually 
prepared  at  one  time,  and  were  then  inoculated  with  quantities  of  from  5  to  10  c.c.  of  a  24-hours 
old  culture  of  an  actively  growing  diphtheria  bacillus.  The  flasks  were  then  placed  in  the  hot  air 
chamber  (described  on  next  page),  and  left  for  24  hours.  At  the  end  of  this  time  a  tube  in  connection 
with  the  exhausting  apparatus  was  placed  on  one  of  the  side  tubes,  and  another,  leading  in  air  from 
the  outside  through  a  layer  of  quicklime  and  then  through  a  large  bottle  containing  water,  placed  in 
the  incubator,  and  so  maintained  at  a  fairly  constant  temperature,  was  attached  to  the  other.  By 
means  of  a  Geissler  pump  and  an  arrangement  of  separate  converging  pipes  a  current  of  air  could 
be  kept  passing  over  some  five  or  six  dozens  of  these  flasks  at  once. 

As  already  mentioned,  this  method  has  now  been  discontinued.  The  same  flasks  are 
used  as  they  allow  of  a  good  surface  growth,  but  instead  of  200  c.c.  of  the  broth  400  or  500  c.c.  is 
placed  in  each  flask,  so  that  much  larger  quantities  of  toxin  may  be  prepared  on  the  same  shelf 
space.  All  the  orifices  are  simply  plugged  with  cotton  wadding,  so  that  there  may  still  be  a  free 
exchange  of  air  between  the  inside  and  the  outside  of  the  flask.  When  large  quantities  of  toxin 
are  required  ordinary  flasks  filled  to  about  two-fifths  of  their  capacity  are  used,  so  that  as  much 
surface  as  possible  may  be  obtained,  and  that  at  the  same  time  there  may  be  a  fairly  large 
quantity  of  broth  in  which  the  bacilli  may  grow. 


Incubating  Chamber. 

As  the  production  of  large  amounts  of  toxin  was  out  of  the  question  without  having 
recourse  to  the  use  of  a  considerable  number  of  incubators  or  a  large  incubating  room,  it  was 
decided  to  convert  one  of  the  small  tiled  lavatories  into  an  incubating  room.    This  room  was  well 
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adapted  for  the  purpose  required,  except  that  it  had  a  roof  light,  and  that  two  of  the  walls  were  outside 
walls.  These  latter,  however,  were  of  considerable  thickness,  and  after  some  experiments  it  was 
found  that  the  gradient  of  the  heat  loss  was  fairly  constant  day  and  night.  It  was  also  found  that, 
by  packing  with  sawdust  the  space  between  the  roof  light  and  the  room,  the  temperature  was 
rendered  still  more  constant.  The  room  (Fig.  4)  is  divided  into  four  parts,  one  forming  a  small  entrance 
lobby  (A),  3  ft.  10  in.  broad  and  5  ft.  8^  in.  long  ;  this  opens  into  the  first  real  incubating  room 
(B),  between  which  and  the  outside  door  it  forms  a  kind  of  air  pad.  These  two  rooms  are  separated 
by  a  padded  door  in  which  a  glass  inspection  window  is  inserted.    Kunning  parallel  to  the  "  lobby ' 


General 
description. 


is  a  small  room  (C),  3  ft. 


by  5  ft.  8i  in. 


communicating  with  the  incubating  chamber  by  a  door- 


way, from  which  the  door  has  been  removed.    In  this  small  room  is  fitted  one  of  Fletcher's  gas  Heating- 
stoves,  which,  drawing  air  into  a  series  of  tubes,  heats  it,  and  passes  it  out  into  the  room  again,  the  ''pi'-'"''^*""- 
products  of  combustion  of  the  gas  being  led  away  by  an  iron  flue.    The  regulator  for  this  gas  stove 
is  placed  in  what  has  been  called  the  first  incubating  chamber  (B),  which  is  a  room  6  ft.  8|  in.  by 
5  ft.  10  in.    Leading  from  it  are  three  doorways,  two  of  them  already  described,  the  third  leading 
into  an  inner  chamber  (D).  On  both  sides  of  this  room  (B)  are  broad  shelves,  arranged  to  receive  the 
flat  jars.    Along  the  front  of  each  of  these  shelves  run  a  couple  of  pipes,  one  of  them  connected  Air-wanning 
with  a  water  exhaust  apparatus  (three  of  which  are  fixed  in  this  chamber),  the  other  leading  to  a  apparauis^"' 
large  bottle  half  filled  with  water.    Through  the  water — which  is  kept  at  the  temperature  of  the 
room — air  may  be  sucked  continuously,  and  is  thus  warmed  and  moistened.    To  the  pipes  a  scries 
of  nipples  are  attached,  so  that,  by  means  of  india-rubber  connections,  air  may  be  drawn  through 
a  series  of  flasks  by  the  first  pipe,  then  through  the  second,  and  so  through  the  warmed  water.  To 
each  exhaust  apparatus  is  connected  a  manometer,  which  at  once  records  whether  the  pumps  are 
working  properly  or  not,  and  the  air  in  the  flasks  is  being  changed.    Above  and  below  these  shelves. 
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Fig.  4. — Plan  or  Incubating  Chamber. 


tat  medium  height,  are  placed  a  number  of  narrower  shelves,  on  which  bottles  containing  serum 
toxin,  &c.,  may  be  placed.  At  the  level  of  the  top  shelf  is  placed  one  of  Hearson's  capsule  regu- 
lators, by  means  of  which  the  gas  flame  in  the  heating  apparatus  is  regulated.  In  the  second  room 
(D),  which  is  the  same  size  as  the  first,  shelves  (five  in  number)  are  placed  along  the  side  opposite  the 
door.  The  lowest  of  these  shelves  is  2  ft.  1  in.  from  the  floor,  and  the  other  four  are  placed  at 
intervals  of  13  in.  These  are  fitted  with  the  aspiration  apparatus,  as  in  the  other  room.*  To  the 
left  of  the  door  are  narrower  shelves,  the  lowest  3  ft.  9  in.  from  the  floor,  two  at  intervals  of  1 1 
in.,  and  the  fourth  14  in. ;  these  are  for  the  large  bottles  in  which  serum  toxin  is  prepared  and 
other  cultivations  are  grown.  Here  also  is  a  second  gas  heating  apparatus,  with  one  of  Hearson's  circulation  of 
regulators,  placed  at  the  level  of  the  top  shelf.  The  burnt  air  and  products  of  combustion  from  ?„*ubatins 
this  stove  pass  directly  to  the  outer  air,  whilst  around  the  iron  chimney  is  a  shaft  which  may  be  Chamber, 
used  for  purposes  of  ventilation.  Between  the  two  chambers  is  fixed  an  electrical  fan,  by  means  of 
which  the  air  is  drawn  (by  means  of  a  clockwork  contact  electrical  apparatus,  Fig.  5)  from  the  top 
of  the  second  chamber  and  thrown  obliquely  down  to  the  floor  of  the  first.  This  fan  is  thrown  into 
motion  for  three  minutes  every  ten  minutes,  or  every  twenty  minutes,  as  may  be  required,  so  that 
the  air  in  these  rooms  is  often  mixed  and  regularly  distributed,  and  the  temperature  is  kept 
somewhat  more  constant  than  would  otherwise  be  possible.  It  is  found,  however,  as  a  matter  of 
practice,  that,  although  this  fan  distributes  the  heated  air  to  some  extent,  the  shelves  at  different 
levels  are  still  exposed  to  different  temperatures.  This  is  often  very  convenient,  as  temperatures 
from  30°  C.  to  37°  C.  may  be  obtained  in  the  same  chamber — of  course,  at  different  levels. 


*  Since  this  description  was  written  the  use  of  the  aspirating  apparatus  has  been  discontinued  for  the  aeration  of 

diphtheria  cultures. 
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oFtempl\-lture.  '^^^  ^^^^  temperatures  for  the  growth  of  the  diphtheria  bacillus  appear  to  be  from  30  to 

36-5°  C. — some  growing  better  and  producing  more  active  toxin  at  the  lower  limit ;  others  at  an  in- 
termediate temperature  ;  others,  again,  at  the  higher  limit.  Though  35"  C.  may,  generally 
speaking,  be  taken  as  the  optimum  temperature,  it  is  necessary  to  determine  which  is  best  in  the 
case  of  each  bacillus  used. 


Fig.  5. — JjEscuiraox  or  Arkaxgemext  for  V,\)Iikixg  ol-  Automatic  l\ijX. 


A — Electrical  clock. 

B  — Copper  contact  slips  (completing  circuit  with  motor  of  fan)  over  which  the  minute  hand  passes. 

C — Connecting  wires  with  batteries  D. 

E — Pilot  lamp  (in  fan  circuit),  alight  when  fan  is  working. 

F — Switchboard,  with  making  and  breaking  arrangement  when  minute  hand  passes  over 

contact  slips  on  clock. 
G — Fuses, 

Further  ^  ^  When  the  cultivations  are  removed  from  the  incubating  chamber  they  are  poured  from 

cultivations.  Hasks  iuto  vBry  tall  glass  jars,  some  of  which  hold  10  or  12  litres.  These,  of  course,  are  carefully 
washed  and  sterilised  before  the  contents  of  the  culture  flasks  are  poured  in;  when  nearly  full 
they  are  covered  with  a  cloth,  folded  and  soaked  in  carbolic  acid,  so  as  to  prevent  dust,  &c.,  falling 
into  the  toxin.  In  twenty-four  hours  most  of  the  bacilli  are  deposited  in  a  layer  of  considerable 
thickness  at  the  bottom  of  this  jar,  and  the  supernatant  fluid  is  comparatively  easily  drawn  off  to 
be  filtered  through  a  Chamberland  filter  into  a  Kitasato  filter  flask.  This  filtratioo,  whatever  may 
be  the  reason,  if  carried  out  at  once,  appears  to  render  the  toxin  considerably  more  stable  than 
when  the  bodies  of  the  bacilli  are  left  for  some  time  in  the  fluid.  The  strength  of  this  toxin,  as 
regards  its  lethal  activity,  is  then  tested,  and  the  result  marked  on  the  filter  flasks,  which  hold  from 
1  to  3  litres ;  these  different  sizes  are  very  convenient,  a  large  flask  being  used  when  a  number  of 
liorses  have  to  be  injected,  a  smaller  flask  when  only  one  or  two  are  to  be  treated. 

The  cotton-wool  plug  from  the  lateral  arm  of  the  flask  is,  of  course,  never  removed,  and  as 
soon  as  the  india-rubber  bung  in  which  the  filter  is  fitted  is  removed,  the  lip  of  the  bottle  having 
previously  been  carefully  sterilised  by  means  of  bi-chloride  of  mercury  or  carbolic  acid,  and  dried 
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with  sterilised  cotton  wool,  a  double  sheet  of  parchment  paper,  soaked  in  1  per  1,000  bi-chloride  of 
mercury  solution,  is  stretched  over  the  neck  and  held  in  position  by  strong  elastic  bands.  The 
balk  of  toxin  in  the  flasks  is  then  put  into  the  incubating  chamber  for  two  or  three  days,  and  such 
as  remains  bright  and  clear  is  taken  out  to  the  stables  and  used  for  injecting  horses ;  if  the  fluid 
in  any  of  the  flasks  becomes  cloudy  it  is  at  once  refiltered,  exactly  the  same  process  being  gone 
through  as  in  the  first  filtration.    In  this  way  it  is  possible  to  get  rid,  entirely,  of  any  danger  there  Fmther  reasons 
may  be  of  abscess  formation  arising  from  the  action  of  irritant  proteids  contained  in  the  bodies  of  ofVheVacim!"' 
the  diphtheria  bacilli ;  further,  as  a  matter  of  experience,  it  is  found  that  the  filtered  toxin,  if  kept 
cool  and  protected  from  the  light,  retains  its  original  qualities  much  longer  than  when  the  bodies  of 
the  bacilli  are  left  in  the  fluid.    The  filtering  arrangement  is  exceedingly  simple.    It  consists  of  Description  of 
an  ordinary  Gleissler  glass  exhaust  pump  attached  to  one  of  the  taps  in  the  laboratory  ;  in  order  to  apparatus, 
increase  the  power  of  this  pump  a  piece  of  composition  tubing  is  attached  by  an  india-rubber  junction 
to  the  lower  end  of  the  glass  pump ;  this  tubing  is  carried  to  the  bottom  of  the  building,  so  that  the 
weight  of  the  falling  water  below  the  pump  is  brought  into  action,  in  addition  to  the  weight  of  water 
above  the  pump.    By  this  means  a  much  better  vacuum  is  obtained.    The  exhaust  chamber  is 
simply  a  large  5-gallon  glass  jar  with  an  india-rubber  cork,  bored  for  the  passage  of  two  glass 
tubes,  the  one  going  to  a  series  of  filter  tubes,  the  other  to  the  exhaust  pump.    A  series  of  eight 
to  ten  nipples,  soldered  or  brazed  into  a  piece  of  brass  tubing,  provides  the  attachments  for  india- 
rubber  junctions  to  which  the  filter  flasks  may  be  fitted.    There  is  also  a  T  piece  to  which  a 
barometer  tube  is  fixed,  the  height  of  the  mercury  being  read  off  on  a  graduated  wooden  scale.  By 
means  of  this  apparatus  the  mercury  is  brought  to  within  one-half,  or  even  one-(|uarter,  of  an  inch 
of  the  barometric  column. 

The  filter  flasks  are  simply  ordinary  Kitasato  filtering  flasks,  into  each  of  which  is  fitted  a  Filter  flasks, 
somewhat  barrel-shaped  or  double  conical  india-rubber  bung.  In  the  part  of  the  bung  which  fits 
into  the  flasks  a  piece  of  glass  tubing,  which  dips  down  below  the  level  of  the  opening  of  the 
lateral  tube,  is  fitted.  Into  the  other  end  of  the  bung  the  nipple  of  the  filter  is  received.  The 
whole  of  this  part  of  the  filtering  apparatus  is  sterilised  in  one  piece,  after  which  an  ordinary 
straight  glass  lamp-chimney  is  fitted  around  the  filtering  candle,  and  over  the  india-rubber  bung. 
This  forms  a  reservoir  for  the  fluid  that  is  to  be  filtered.  Where  larger  quantities  than  this  tube 
will  hold  are  to  be  filtered  a  funnel  with  an  india-rubber  bung  is  fitted  into  the  top  of  the  lamp  glass, 
and  if  there  be  a  further  quantity  a  Marriotte  flask  arrangement  is  used  along  with  the  funnel.  All 
these  filter  flasks  stand  on  a  table  covered  with  lead,  the  edges  of  the  table  being  raised  in  order 
to  prevent  any  fluid  falling  on  to  the  floor.  This  leaden  table — or  shallow  sink  without  an 
outflow,  as  it  really  is— can  be  swabbed  with  carbolic  acid  in  a  few  minutes,  so  that  there  is  little 
or  no  danger  of  the  diphtheria  bacilli  escaping,  even  though  a  little  of  the  fluid  should  be  spilt 
during  the  filtering  operations. 

GrENERAL  NOTES  ON  THE  GrROWTH  OF  THE  DIPHTHERIA  BACILLUS  IN  BrOTH. 

In  the  previous  description  of  the  preparation  of  toxin,  the  salient  and  more  characteristic 
features  of  the  growth  of  the  diphtheria  bacillus  in  broth  have  been  referred  to  in  so  far  as  their 
bearing  on  the  production  of  toxin  is  concerned ;  it  may  be  well,  however,  to  give  a  general 
connected  account  of  the  phenomena  observed  in  the  growth  of  the  diphtheiia  bacillus  in  this 
medium  under  various  conditions,  and  then  to  briefly  compare  it  with  the  facts  at  present  known 
of  the  growth  of  the  pseudo-diphtheria  bacillus  in  the  same  medium. 

If  a  suitable  and  distinctly  alkaline  broth  be  inoculated  with  a  small  quantity  of  a -^ppK^niin.oesof 
vigorously  growing  culture  of  the  diphtheria  bacillus,  and  kept  at  a  temperature  of  35°  to  distinctly "  * 
37°  C.  for  twenty-four  hours,  a  fine  diffuse  cloudiness  of  the  whole  fluid  takes  place;  this  is  nigfljU],*^ 
brought  about  by  the  formation  of  fine  dust-like  granules,  or  of  minute  flakes,  which  Zarniko  (^) 
considers  to  be  individual  colonies  in  which  the  bacilli  are  held  together,  zoogloea  fashion,  by  an 
agglutinating  substance  which  can  only  be  broken  up  by  very  violent  shaking.    Some  of  these 
fine  granules  or  flakes  attach  themselves  to  the  sides  of  the  tube,  but  the  majority  gradually  fall 
to  the  bottom  to  form  a  flocculent  sediment ;  the  turbidity  gradually  becomes  dense,  and  the 
sediment  more  and  more  copious,  especially  if  the  organism  is  active  and  vigorous  in  its  growth. 
Within  the  same  period  of  twenty-four  hours  a  membrane,  or  film,  is  formed  on  the  surface.  This 
film  is  usually  somewhat  delicate,  so  that  when  it  is  disturbed  by  shaking  the  tube  it  is  easily 
broken  up  into  very  fine  granules  or  flakes,  which  rapidly  fall  to  the  bottom ;  around  the 
fragments  that  remain  floating  on  the  surface  a  fresh  membrane  of  a  similar  character  is  again 
formed  in  the  course  of  the  next  few  hours. 

The  opalescence  of  the  broth— which,  however,  may  vary  in  degree  in  dirferenr  cultures — 
persists  for  a  considerable  time,  so  long  as  the  broth  remains  sufficiently  alkaline  and  growth  of 
the  organisms  continues.    So  long  as  the  deposit  at  the  bottom  increases  in  amount,  we  have 
evidence  of  the  formation  of  the  surface  membrane;  but  ultimately,  all  the  flocculi  having  fallen 
to  the  bottom,  and  formed  a  whitish  deposit,  and  no  others  being  formed  to  take  their  place,  the 
broth  assumes  its  original  clearness.    The  growth  of  the  bacilli,  and  consequently  the  production  Production  of 
of  toxin,  may  then  be  considered  to  have  ceased,  although  it  must  be  clearly  borne  in  mind  that  ?vhen  growth  of 
the  bacilli  continue  to  live  for  a  considerable  time  afterwards.    Sometimes,  even  in  alkaline  broths,  Diphtheria 
the  flakes  are  larger  and  coarser  in  character,  and  are  visible  to  the  naked  eye  floating  about  in  stops'"^  'oomes 
an  otherwise  clear  fluid.    These  larger  flakes  fall  much  more  rapidly  to  the  bottom,  and  leave  the 
liquid  clear,  thus  approximating  to  the  condition  of  growth  found  in  acid  cultures.   The  membrane 
which  forms  on  the  surface  varies  in  consistence  :  it  may  be  thin  and  brittle,  breaking  up  into 
fine  dust  or  granules,  when  shaken  ;  or  it  may  attain  a  considerable  and — as  already  mentioned 


(  >  )  BeAtrng  z.  K.  deft  DiphtheriehaciUus.  1889,  and  Centralhl  f.  Bakt.  u.  Parasitenk,  Bd.  vi.,  1889. 
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in  the  description  of  the  preparation  of  toxin — even  enormous  thickness,  and  break  up  into  flakes  ; 
or,  again,  it  may  be  tougher  in  consistence,  often  descending  intact  to  the  bottom  after  the  tube 
has  been  shaken.  Not  infrequently  in  films  more  than  two  days  old  a  homogeneous  membrane 
with  round  raised  whiter  spots  scattered  over  its  surface,  like  young  colonies  of  the  bacillus,  as 
seen  on  the  surface  of  serum,  makes  its  appearance.  The  importance  of  this  film-formation,  or 
surface  growth,  in  the  production  of  strong  toxin  has  already  been  discussed.  Certain  varieties  of 
the  bacillus  give  better  film-growth  than  others,  and  are  usually  better  toxin-producers.  This 
luxuriant  film-formation  is  a  characteristic  of  well-growing  cultures  of  the  bacillus  in  a  distinctly 
alkaline  medium,  and  is  never  formed  to  any  extent  in  cultures  in  a  medium  that  gives 
an  acid  reaction. 

As  pointed  out  by  Madsen,  however  (i),  a  luxuriant  growth  is  not  invariably  a  sign  that  strong 
always  "°  toxiu  Is  being  produced  :  he  holds  that  strongly  alkaline  atoxic  cultures  may  have  a  dense  pellicle, 
iuxui'^nt  regards  film-formation  as  appearing  to  be,  in  part  at  any  rate,  dependent  on  the  original 

growth.  degree  of  alkalinity  of  the  broth.    There  can  be  no  doubt  that  unless  the  conditions  be  favourable 

to  the  growth  of  the  organism  at  the  very  outset — i.e.,  unless  cloudiness  and  film-formation  take 
place  quickly — the  toxicity  of  the  culture  is  seldom  high,  whatever  the  growth  may  afterwards  be 
like.  In  a  broth  culture  that  is  almost  neutral,  or  is  slightly  acid,  the  growth  is  slower,  there 
may  be  a  slight  diffuse  cloudiness ;  but  usually  granules  are  formed,  which  i-apidly  attach  themselves 
to  the  side  of  the  tube,  and  fall  to  the  bottom  as  a  thin  whitish  layer  of  sediment,  the  fluid  remain- 
ing perfectly  clear.  After  a  short  time  a  very  thin  membrane  may  form  on  the  surface ;  but  it 
is  never  very  luxuriant,  is  tough  in  consistence,  and  falls  to  the  bottom  in  flakes  of  considerable  size. 
The  broth  always  remains  clear  and  bright,  even  after  continued  growth,  and  is  never  marked  by  the 
diffuse  cloudiness  due  to  the  very  fine  or  dust-like  granules,  or  flakelets,  characteristic  of  a  growth 
acid'cm  the^  iu  alkaline  broth.  In  broths  more  acid  in  reaction  the  additional  acid  produced  in  the  broth  by 
cultivation.  the  growing  bacillus  in  its  early  stage  may  be  sufficient  to  stop  growth  altogether.  Madsen  states 
that  if  a  5-8-days  old  acid  culture  be  filtered  through  a  Chamberland  filter,  and  inoculated  with 
a  fresh  culture  of  the  diphtheria  bacillus,  an  extremely  sparse  growth,  if  any,  makes  its  appearance ; 
if,  however,  before  filtration  the  broth  is  neutralised  with  sodium  hydrate,  an  abundant  growth  is  the 
result,  and  the  culture  may  become  strongly  alkaline  and  toxic ;  the  same  thing  occurs  if,  instead  of 
filtration,  the  fluid  be  sterilised  by  being  boiled  at  100°  C.  or  placed  in  the  auto-clave ;  and  he  argues 
from  this  that  the  toxin-production  is  absent  not  because  the  broth  was  without  the  substances 
necessary  for  its  production,  but  because  the  strong  acid  produced  hindered  the  further  growth 
of  the  bacillus.  Madsen,  who  made  a  microscopical  examination  of  these  acid  cultures,  found  bacilli 
scattered  very  sparsely  in  the  clear  liquid ;  only  in  the  sediment  did  he  find  them  in  large  numbers, 
with  their  forms,  as  a  rule,  well  preserved,  even  a  year  after  inoculation,  and  with  few  granular 
degenerated  forms  such  as  are  found  in  old  alkaline  cultures.  Living  and  virulent  bacilli,  he  says, 
may  be  found  for  many  months,  or  even  after  a  year,  in  these  non-alkaline  fluids. 

All  gradations  between  the  fine  diffuse  cloudiness  and  the  more  flaky  growth  may  be  met  with, 
and  one  and  the  same  culture  fluid  may  manifest  first  one  condition  and  then  the  other ;  this  being- 
due,  probably — in  part,  at  any  rate — to  changes  that  take  place  in  the  broth  as  regards  its  reaction, 
the  ^Diphtheria  reaction  of  an  inoculated  alkaline  broth  be  tested  at  intervals,  the  amount  of  acid  will  be 

bacillus  in  an  fouud  to  rlse  rapidly  in  the  first  two  or  three  days  after  inoculation  (or  it  may  even  be  limited  to  one 
sUffiitiy  alkaline  day) :  i.e.,  if  the  broth  is  strongly  alkaline,  the  alkalinity  will  diminish;  then  comes  a  pause,  and  finally 
medium.  broth  appears  to  regain  its  original  alkalinity,  or  in  some  cases  the  original  point  may  even  be 

passed.  If  the  broth  is  acid,  or  only  very  slightly  alkaline  to  begin  with  when  it  is  inoculated, 
the  initial  acidification  becomes  so  marked  that  the  fluid  never  again  becomes  sufficiently  alkaline  to 
allow  of  its  becoming  a  favourable  medium  for  the  growth  of  the  diphtheria  bacillus.  This  acid-pro- 
duction, during  the  first  few  days  of  growth,  is  very  characteristic  of  the  Loffler's  bacillus,  and  it  is 
now  fully  recognised  that  the  broth  in  which  a  good  growth  of  active  toxin-producing  bacilli  is  to 
be  obtained  must  be  sufficiently  alkaline  to  begin  with  to  allow  of  a  temporary  increase  of  the 
acid,  and  still  have  sufficient  alkali  present  to  prevent  it  losing  its  distinctly  alkaline  reaction ; 
for  if  this  acid  reaction  set  in  permanently  all  growth  ceases.  According  to  Koux  and  Yersin  i a 
fresh  weakly  acid  culture  is  only  slightly  toxic,  it  being  found  necessary  to  inject  enormous  doses 
(35  c.c.)  intraperitoneally  into  a  guinea-pig  in  order  to  bring  about  its  death.  Madsen,  studying 
this  question  of  alkalinity,  found  that  broths  requiring  between  18"5  and  8"5  c.c.  of  normal  soda  to 
be  added  to  a  litre  of  the  broth  to  make  it  give  the  red  reaction  with  phenol-phthaleine,  may  become 
acid  or  remain  alkaline ;  whilst  all  broths  with  an  alkalinity  above  or  below  these  figures  will  become 
exclusively  alkaline  or  acid  respectively ;  and  he  emphasises  the  importance,  therefore,  of  starting 
with  a  sufficiently  high  degree  of  alkalinity  in  order  to  ensure  a  vigorous  growth  and  the  production 
of  active  toxin.  He  notes,  too,  that  by  the  addition  of  carbonate  of  lime,  as  recommended  by 
Spronck  and  Van  Furenhout,  {^)  we  can  rely  upon  the  broth  remaining  alkaline  without  its  having 
in  any  considerable  degree  an  influence  on  the  quantity  of  toxin  produced  ;  but  he  adds  that  the 
growth  of  the  bacillus  seems  to  be  very  sparing,  and  that  the  fluid  keeps  exceedingly  clear,  but 
gives  an  abundant  pellicle. 

Madsen  (op.  cit.)  was  led  to  investigate  some  of  the  external  conditions  under  which  the 
preparation  of  toxin  takes  place  in  the  endeavour  to  account  for  a  curious  fact — occurring  more 
than  once — of  two  cultures  whose  acid  r^action  he  had  repeatedly  tested  for  months,  suddenly 
undergoing  a  variation  in  that,  whilst  one  continued  acid,  the  other  became  alkaline  and 
toxic  without  the  occurrence  of  the  slightest  apparent  change  in  the  external  conditions.  He 
offers  various  explanations  of  this  phenomenon,  but  none  of  them  appear  to  be  satisfactory. 

(^)  ExperivienteUe  Undersogelser  over  Difterigiftfit,  Copenhagen,  189C. 
(2)  Annales  de  I'Inst.  Pasteur,  ii.-iv.,  1888-90. 
(>)  Annales  de  I'Inst.  Pasteur,  t.  xix.,  18t'5,  p.  758. 
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The  growth  of  the  pseudo-diphtheria  bacillus  in  broth  is  also  vigorous  and  similar  to  that  of  Thcj^ehav 
the  true  diphtheria  bacillus,  but  the  diffuse  cloudiness  is  more  dense,  sets  in  at  an  earlier  period,  and  Diphtheria 
the  broth  clears  up  very  much  later  by  the  deposition  of  a  sediment.    A  constant  difference  is  said  groivs  hfhroth. 
to  exist  in  the  entire  absence  of  acid-production  in  the  early  days  of  growth,  so  that  an  increase  in 
alkalinity  begins  as  early  as  the  second  or  third  day.    This  goes  on  increasing,  at  first  slowly,  but 
then  more  rapidly.    This  feature  is  said  to  be  fairly  characteristic,  but  is,  in  my  experience,  not  to 
be  relied  upon  absolutely. 

The  Determination  of  the  Strength  of  Diphtheria  Toxins. 
One  of  the  first  difficulties  with  which  we  had  to  deal  in  connection  with  the  iniection  of  Tiie  necessity 

,        ,  for  trlG 

toxin  into  the  horses  under  treatment  was  the  approximate  determination  of  the  lethal  activity  of  standardisation 

toxins.    Although  the  same  absolute  accuracy  is  not  here  required  as  when  the  toxin  is  to  be  used 

for  the  purpose  of  standardising  antitoxin,  it  was  still  necessary  to  have  a  fairly  accurate  idea  of 

the  material  with  which  we  were  working  in  order  that  sufficiently  large  doses  might  be  given  to 

produce  satisfactory  results,  but  that  large  enough  doses  to  produce  deleterious  effects  on  the 

horses  should  be  avoided.    At  first,  following  Eoux's  work  (i),  it  was  thought  that  "weight  of'''"^'^ '"f'^'^o^- 

guinea-pig,"  irrespective  of  the  age  of  the  animals,  would  be  a  sufficiently  accurate  standard  of 

measurement,  and  the  36  or  40  hour  time  in  which  the  toxin  would  kill  a  certain  weight  was 

thought  to  be  the  best  for  our  purpose.    In  all  the  earlier  experiments  the  toxin  was  standardised 

by  determining  the  amount  that  it  was  necessary  to  inject  into  a  guinea-pig  of  500  gram.mes 

weight  in  order  to  kill  the  animal  in  36  to  40  hours.    After  working  with  this  method  for  some 

time,  however,  it  was  found  that  somewh;it  variable  results  were  obtained.    When  the  dose  was 

sufficiently  large  the  animals  were  killed  without  fail,  but  there  appeared  to  be  a  dose  which 

would  kill  some  animals  within  the  prescribed  period,  whilst  others,  after  receiving  it,  continued 

to  live  for  a  longer  time.    These  variations  appeared  to  depend  upon  the  resistance  of  the  animal 

rather  than  upon  the  nature  of  the  toxin.    iStill  this  limit,  although  a  somewhat  wide  one,  was 

not  so  wide  as  to  interfere  with  an  approximate  determination  of  the  strength  of  the  toxin,  and  it 

was  only  when  definite  information  had  been  obtained  on  this  point  that  the  injection  of  the 

horses  could  be  pushed  with  any  confidence,  and  not  until  that  stage  was  reached  were  we 

successful  in  obtaining  even  moderately  active  antitoxic  serum. 

Soon  after  this,  gaining  access  in  the  first  case  to  Behring's,  and  later  especially  to  Ehrlich's,  £hrH'"h^!j'^"^ 
records  of  their  experiments  on  toxins  and  antitoxins,  my  colleague.  Dr.  Wood,  and  I  were  method, 
encouraged  to  continue  along  a  line  of  work  which  we  had  already  commenced  for  the  purpose  of 
determining  more  accurately  the  strength  of  diphtheria  toxins.  Our  investigations,  however,  had 
not  gone  far  when  Ehrlich  published  his  admirable  work  on  antitoxic  serum  testing  ("Die 
Werthbemessung  der  Diphtherieheilserums  und  deren  theoretische  Grrundlagen,"  Klinisches 
Jahrbuch,  Bd.  vi.,  1897).     Both  Behring  and  Ehrlich  were  convinced  that  the  age  of  the      ^s?  of  the 

■         IT  '      .  .       ,  .    .  .1  -T  lest  aiimial  a 

gumea-pig  played  a  most  important  part  in  determining  the  susceptibility  to  the  action  of  the  most  important 
toxin,  and  that  half-grown  guinea-pigs  varied  less  in  their  susceptibility  to  the  action  of  the  toxin 
than  did  older  animals,  and  that  the  best  size  to  use  for  all  delicate  or  accurate  estimations  was  an 
animal  of  about  200  to  300  grammes  weight.  Ehrlich's  researches,  too,  made  it  clear  that  the 
period  of  36  to  40  hours  that  we  had  taken  as  that  in  which  an  animal  is  killed  with  certainty 
by  a  definite  dose  of  toxin  was  too  short,  and  that  more  accurate  results  could  be  obtained  if  the 
lethal  period  was  extended  to  the  fourth  day.  It  may  be  well,  in  describing  our  results,  to  adopt  Behring's 
the  nomenclature  of  Behring  (2),  who  took  as  the  standard  toxin,  toxin  of  such  a  strength  that  in  "°'"'^"<^''^*"''^- 
every  cubic  centimetre  there  is  sufficient  lethal  substance  to  prove  fatal  in  four  days  to  one  hundred 
guinea-pigs,  each  weighing  250  grammes.  This  he  speaks  of  as  normal  toxin,  or  toxin  of  normal 
strength,  the  formula  for  which  he  writes  as  D  T  ;  any  toxin  higher  than  or  below  this  strength 
is  indicated  by  placing  higher  or  lower  figures  in  decimals  after  the  D  T  N ;  thus  D  T  N 
containing  10  lethal  doses  per  centimetre  would  be  written  D  T  N"-\  while  toxin  containing 
140  lethal  doses  per  cubic  centimetre  would  be  written  D  T  N^'*  This  nomenclature  is  here  used 
because  it  is  very  conveniently  written,  and  also  because  it  is  now  generally  understood  by  those 
who  are  working  at  toxins  and  antitoxins. 


(  '  )  Roux  and  Yersin,  Ann.  de  VInst.  Pasteur,  tomes  ii.-iv.,  1888-90. 
(  2  )  Fortschr.  d.  Medicin,  Bd.  xv.,  1897,  p.  1. 
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As  already  pointed  out,  it  soon  became  evident,  as  the  outcome  of  our  researches,  that, 
in  composition,  toxins  vary  enormously  as  to  their  lethal  activity  as  compared  with  what 
may  be  called  their  secondary  activities,  the  result  of  the  presence  of  substances  which  give  rise 
to  certain  local  changes  on  the  one  hand,  and  those  that  cause  a  rise  of  temperature  and  interfere 
with  the  nutrition  of  the  tissues  on  the  other.  This  has  also  been  strongly  insisted  upon  by 
Ehrlich,  who  insists  that  it  is  impossible  to  obtain  what  may  be  termed  a  j^ure  toxin  solution. 
There  may  be  a  rough  proportional  relation  between  the  lethal  "activity"  and  the  local  "  activity  " 
(swelling  producing  activity),  but  this  proportional  relation  only  obtains  within  comparatively 
wide  limits ;  one  toxin  containing  a  considerable  proportion  of  the  substance  which  determines 
the  local  effect,  but  a  smaller  amount  of  the  substance  that  causes  death  of  the  animal,  whilst  a 
second  toxin  which  may  set  up  slight  local  reaction  may  cause  death  in  comparatively  small  doses. 

In  connection  with  this  question,  Dr.  Cartwright  Wood  early  carried  out  a  series  of 
experiments  on  the  production  of  antitoxins  by  the  use  of  albumoses.  Ehrlich  (^),  in  connection 
with  his  study  of  this  question,  describes  what  he  calls  toxoids — substances  which  have  the  power 
of  combining  with  an  antitoxin  molecule,  and  which  also  appear  to  have  the  power,  under  certain 
conditions,  of  combining  with  and  stimulating  the  "lateral  chains"  of  tissue  cells,  so  as  to  lead  to 
the  production  of  anti-substances.  We  had  observed — as  had  most  of  those  who  had  worked  at 
this  subject — that  the  toxins  that  we  used  in  our  earlier  testing  experiments  differed  very  con- 
siderably in  the  relation  of  their  neutralising  power  and  their  absolute  toxicity,  and  when  using 
the  ten  theoretical  lethal  doses  we  were  soon  confronted  by  the  fact  that  in  certain  cases  complete 
neutralisation  took  place  when  only  about  three  lethal  doses  were  used,  whilst  in  other  cases 
complete  neutralisation  did  not  occur  until  the  full  theoretical  ten  lethal  doses  had  been 
mixed  with  the  antitoxin.  Starting  from  the  theoretical  multiple  of  100  instead  of  10, 
Ehrlich,  in  his  experiments,  found  that  the  absolute  neutralisation  point  of  one  test  unit  of 
antitoxin  varied  from  only  20  toxin  units,  on  the  one  hand,  to  120  on  the  other.  He  found,  too, 
that  the  addition  of  carbon  bisulphide  to  a  powerful  tetanus  toxin  so  far  modified  the  toxicity  of 
this  substance  that  he  could  introduce  0*5,  or  even  I'O  c.c.  into  mice  without  producing  any 
apparent  harmful  effect.  At  the  same  time,  there  was  set  up  in  them,  at  the  end  of  eight  days,  a 
marked  immunity  against  tetanus  toxin,  although  with  ordinary  toxin  a  similar  result  had  only 
been  obtained  after  a  very  prolonged  period  of  treatment.  This  modified  tetanus  toxin,  never- 
theless, still  retained  the  capacity  of  combining  with  the  anti-substances  and  neutralising  them 
much  as  they  would  the  original  toxin,  and  he  came  to  the  conclusion  that  he  had  thus  obtained  a 
substance  which,  although  it  had  lost  its  toxic  activity,  still  retained  the  specific  power  of  combining 
with  the  anti-substances. 

Professor  Sidney  Martin,  in  a  report  to  the  Local  Grovernment  Board  ("  Chemical  Pathology 
of  Diphtheria  and  of  Infective  Endocarditis;  with  an  Account  of  Diphtheria  Palsy,  experimentally 
produced  by  the  Chemical  Poison  of  Diphtheria  ")  (^),  describes  an  albumose,  or  digested  proteid, 
which  was  obtained  from  the  blood  and  organs  of  diphtheria  patients  by  a  series  of  extractions 
with  rectified  spirit  and  cold  distilled  water,  until  nothing  more  dissolves.  "  The  several  extracts 
are  mixed  together,  evaporated  at  35°  C.  to  a  small  bulk,  and  thrown  into  absolute  alcohol.  This 
precipitates  most  of  the  albumoses,  some  deutero-albumose  remaining  in  solution.  After 
standing,  the  alcohol  is  poured  off,  and  the  liquid  evaporated  to  dryness  at  a  low  temperature,  and 
the  residue  extracted  by  absolute  alcohol,  until  nothing  more  dissolves.  The  residue  left  after 
extraction  with  alcohol  is  deutero-albumose  with  mineral  salts."  "  It  gives  all  the  ordinary 
actions  of  proteids,  and  a  well-marked  biuret  reaction.  It  is  completely  precipitated  from  solution 
by  saturation  with  ammonium  sulphate ;  nitric  acid  gives  a  slight  precipitate,  which  is  greatly 
increased  if  sodium  chloride  be  added  to  the  solution ;  in  fact,  this  proteid  powder  is  chiefly 
deutero-albumose,  giving  reactions  similar  to  those  of  peptic  deutero-albumose."  Dr.  JMartin 
pointed  out  that  there  is  also  a  strong  organic  acid  formed  in  the  blood  and  spleen  of  diphtheria 
patients  ;  it  is  also  present  in  considerable  quantities  in  the  membranes  of  the  larynx  and 
pharynx.  When  the  powerful  acid  reaction  produced  by  the  diphtheria  bacillus  in  broth  is  borne 
in  mind,  the  presence  of  this  organic  acid  in  the  situations  mentioned  might  fairly  well  be 
anticipated.  This  acid  is  readily  soluble  in  water,  and  in  absolute  alcohol,  and  is  quite  insoluble 
in  ether,  chloroform,  and  benzene,  being  thus  readily  distinguished  and  separated  from  the  free 
fatty  acids  ;  it  is  a  yellowish  amorphous  body,  which  becomes  a  deep  brown  on  being  made 
alkaline.  Martin  concludes,  as  the  result  of  his  investigations,  that  there  are  two  classes  of 
substances  found  in  cases  of  diphtheria  which  are  not  found  in  the  normal  body ;  they  are  always 
associated,  and  are  found  in  larger  quantities  in  the  spleen  than  in  the  blood.  Although 
it  is  impossible  to  distinguish  this  albumose  chemically  from  that  formed  in  the  course  of  peptic 
digestion,  it  exerts  a  perfectly  distinctive  physiological  action  upon  animals.  Injected  sub- 
cutaneously,  the  diphtheria  albumose  produces  a  local  oedema;  the  swelling  comes  on  rapidly, 
may  increase  for  twenty-four  hours,  and  then  disappear  in  thirty-six  hours — a  character  that 
should  be  carefully  borne  in  mind.  Injected  subcutaneously  in  quantities  of  0*256  gramme  per 
kilo.,  it  causes  only  slight  and  irregular  rise  of  temperature;  injected  intravenously  into  the 
rabbit,  a  well-marked  rise  of  temperature  is  observed  on  the  day  of  injection,  followed  by  a^  slight 
degree  of  fever,  lasting  in  some  cases  on  to  the  fifth  day.  In  another  case,  however,  the  injection 
of  0-122  gramme  per  kilo,  produced  a  rapid  fall  of  temperature,  and  death  in  three  hours.  The 
presence  of  this  substance  in  the  blood  delays  coagulation.    Small  multiple  doses  exert  a  very 


(1)  Loc  cit. 

(■•■)  Supplement  Local  Govt.  Bd.  Eep.  1892-3,  p.  427,  aud  GpulstoniaD  Lectures  on  the  Chemical  Pathology  of 
Diphth.,  Brit.  Med.  Journ.,  1892,  vol.  i.,  pp.  641,  G96,  and  755. 
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marked  effect  on  rabbits.  There  is  a  rise  in  temperature  lasting  for  seven  days  ;  this  rise  is 
slightly  increased  after  a  second  injection  (the  whole  quantity  administered  in  two  injections 
being  1-36  grammes  per  kilo.).  On  the  third  day  paresis  of  the  left  hind  leg  appeared;  on  the 
fourth  this  was  more  marked,  and  the  weight  of  the  animal  had  fallen  from  1,100  grammes  to 
930  grammes ;  on  the  sixth  day  there  was  paresis  of  all  the  limbs,  especially  those  of  the  left 
side,  aud  the  animal  died.  In  most  of  the  other  animals  the  rise  of  temperature  was  not 
continued  beyond  the  second  or  third  day.  In  every  case  paresis  was  a  marked  feature,  as  was 
also  the  loss  of  weight :  the  larger  the  amount  of  albumose  per  kilo.,  the  greater  the  loss  of 
weight,  this  being  sometimes  almost  equal  to  one-half  of  the  original  body-weight. 

These  albumoses,  according  to  Martin,  remain  in  the  blood  for  a  very  long  period,  as  it 
was  noted  that  the  blood  of  a  rabbit  still  coagulated  slowly  ten  days  after  the  injection  of  a  small  lilood  for  some 
quantity  of  diphtheria  albumose,  this,  it  is  maintained,  indicating  that  some  of  the  albumose  still 
remained  in  the  blood;  and  it  is  suggested  that  the  presence  of  this  substance  for  a  considerable 
time  after  the  acute  symptoms  of  diphtheria  have  passed  off  may  account  for  the  occurrence  of 
paralysis  in  the  human  subject.  The  injection  of  these  albumoses  was  almost  invariably  followed 
by  degeneration  of  certain  of  the  nerves,  the  white  substance  of  Schwann  breaking  up  and  ^g"e^gj.j^yoj, 
disappearing  in  certain  areas,  an  axis  cylinder  becoming  attenuated  and  sometimes  entirely 
interrupted.  Below  these  segmental  degenerations  Wallerian  degeneration  occurs,  and  the  muscle 
fibres  become  fatty.    In  some  cases  the  substance  of  Schwann,  only,  disappears. 

The  organic  acid  is  not  nearly  so  toxic  as  albumose,  but  it  exerts  practically  the  same 
effects  in  a  minor  degree. 

The  poisons  obtained  from  the  membranes  are  of  a  similar  character,  but  are  more  active, 
a  much  smaller  dose  producing  somewhat  similar  results.  The  albumoses  produced  in  a  culture 
medium,  consisting  mainly  of  alkali  albumen  broth,  also  exert  a  very  similar  action. 

Martin  considers  further,  however,  that  the  Bacillus  diphtherice  has  the  power  of  ^fp™^"';^'* 
producing  a  ferment,  or  enzyme — Eoux  and  Yersin's  poison — this,  of  course,  being  primarily  formed  i'^^^"- 
in  the  local  lesions  by  the  diphtheria  bacilli ;  that  this  ferment  has  the  power  of  acting  upon 
albuminous  substances  ;  and  that,  as  they  claim,  it  exerts  a  distinct  lethal  action.  When  allowed 
to  act  upon  proteid  or  albuminous  substances,  this  ferment  appears  to  bring  about  the  formation 
of  albumoses  and  an  organic  acid,  with  the  former  of  which  we  have  here  to  deal.  These 
substances  are  found  in  the  blood,  and,  as  already  mentioned,  accumulate  in  considerable  quantities 
in  the  spleen.  The  albumoses  have  the  properties  of  being  able  to  cause  oedema,  with  some 
local  swelling,  which  rapidly  passes  off,  the  rise  of  temperature  varying  in  degree  and  in 
permanence ;  it  also  brings  about  degeneration  of  the  nerve  fibres.  It  has,  however,  a  comparatively 
slight  lethal  action,  as  considerable  doses  are  necessary  to  cause  death. 

Working  from  this  basis,  Cartwright  Wood  — who,  with  Hueppe,  had  previously  pointed  altamoses  to 
out  that  in  order  to  obtain  the  toxins  proper  of  the  microbe  it  is  necessary  to  supply  them  with  a^J'ft'ox^n*'"" 
albumen — first  obtained  an  active  growth  of  the  diphtheria  bacillus  in  a  broth  containing  about 
10  or  20  per  cent,  of  horse  serum,  or  decalcified  plasma  (kept  perfectly  sterile),  in  order  that,  in 
addition  to  the  enzyme,  or  ferment  toxin  produced  from  the  broth,  there  might  also  be  formed 
from  the  dilute  albumen,  albumoses,  corresponding,  probably,  to  those  obtained  by  Martin.  In 
order  to  obtain  an  active  growth  of  the  bacillus,  the  broth,  in  a  2-litre  flask  or  Winchester  quart 
bottle,  is  inoculated  with  a  virulent  culture  a  day  or  two  before  the  serum,  or  plasma,  is  added  ; 
after  the  addition  the  culture  so  made  is  incubated  for  at  least  three  or  four  weeks,  being  well 
shaken  daily  for  the  first  three  or  four  days ;  sometimes  additional  serum,  or  plasma,  is  added,  after 
which  the  mixture  is  re-inoculated  at  the  end  of  this  period.  The  best  results  appear  to  have 
been  obtained  when  this  was  repeated  several  times  and  the  growth  allowed  to  go  on  for  three  to 
six  months.  The  culture  is  then  subjected  to  a  temperature  of  65*  C.  for  at  least  an  hour.  By 
this  means  the  ferment  toxin,  or  enzyme,  is  destroyed,  so  that  when  the  bodies  of  the  bacilli  have 
been  removed  by  filtration  a  fluid  is  left  containing  substances  which  have  very  little  lethal  activity, 
and  give  rise  to  little  local  irritation,  though  it  sets  up  "  marked  febrile  reaction,  which  is  still 
more  pronounced  when  the  injection  is  repeated."  Wood  says  :  "  As  the  diphtheria  albumose 
described  by  Sidney  Martin  was  characterised  by  precisely  these  properties,  in  all  probability 
the  potency  of  the  serum  toxin  depends  on  its  presence."  More  important  still,  however,  it  was 
found  that,  j  ust  as  in  the  case  of  the  tetanus  toxin  to  which  bisulphide  of  carbon  had  been  added, 
although  it  had  lost  its  lethal  activity,  it  still  retained  the  property  of  rendering  animals  more 
or  less  refractory  to  the  action  of  diphtheria  toxin — a  fact  that  "  suggested  the  possibility  of  its 
application  as  a  means  of  shortening  the  preliminary  treatment  which  a  horse  must  undergo 
before  it  can  receive  the  large  doses  of  broth  toxin  which  are  usually  necessary  for  the  production 
of  antitoxin  of  any  strength."  On  applying  this  method  it  was  found  that  not  merely  was 
immunity  produced,  but  there  was  actually  formed  a  considerable  quantity  of  antitoxin,  and  a 
horse  which  received  2,180  c.c.  of  serum  toxin  in  the  course  of  a  fortnight  yielded  a  serum 
containing  50  units  per  c.c,  whilst  at  the  end  of  a  month  after  the  injection  of  a  mixture  of  the 
serum  toxin  with  comparatively  weak  ordinary  toxin  in  small  amount,  the  serum  of  the  horse  had 
risen  in  antitoxic  value  to  125  units  per  c.c. 

Wood  found  (as  we  had  observed  in  connection  with  another  series  of  experiments  (^)  )  The  effect  of 
that  he  obtained  the  best  result  when  a  kind  of  cumulative  action  was  maintained  (but  not  carried  kctlonln'^he 
too  far)  by  means  of  which  the  animal  was  kept  in  a  chronic  condition  of  local  and  constitutional  potSrantltoxic 
reaction,  and  he  demonstrated  the  possibility  of  obtaining  potent  antitoxins  much  more  rapidly 
than  by  any  of  the  means  hitherto  described.    He  concludes  (1)  "  that  powerful  diphtheria 
antitoxins  can  be  produced  without  risk  in  a  much  shorter  period  of  time  than  has  been  previously 


(1)  Proc.  Roy.  Soc,  1896,  vol.  lix.,  p.  290 
(s)  Lancet,  1890,  vol.  i.,  p.  393 
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possible;  (2)  that  much  more  powerful  antitoxins  can  be  easily  produced,  so  that  the  amount 
necessary  to  be  injected  into  a  patient  can  be  greatly  reduced,  and  one  of  the  great  objections  to 
its  introduction  into  private  practice  in  this  country  may  be  removed;  (3)  that  the  greater 
strength  of  the  serum  will  permit  of  the  patient  receiving  at  the  beginning  a  sufficient  quantity  of 
the  serum  at  one  injection,  when,  as  is  universally  recognised  both  by  animal  experiment  and 
clinical  experience,  its  curative  action  is  exerted  most  markedly." 

A  bouillon  cultivation  of  the  diphtheria  bacillus  is  made  in  a  flask  holding  from  1  to  2 
litres.  Winchester  quart  bottles,  or  ordinary  thick  narrow-mouthed  white  glass  bottles  holding 
from  2  to  2^  litres,  have  been  used  in  this  work.  Into  each  of  these,  sterilised  and  plugged  with 
cotton  wool,  1,500  c.c.  of  peptone  broth  neutral  to  phenol-phthaleine  is  decanted,  and  the 
whole  sterilised.  The  broth  is  then  inoculated  with  a  vigorous  culture  of  the  diphtheria  bacillus, 
which  is  allowed  to  grow  for  twenty-four  hours.  If  the  growth  be  sufficiently  vigorous,  300  c.c.  of 
horse  serum  kept  absolutely  sterile  is  added  by  means  of  a  large  sterile  pipette  ;  the  flask  is  then 
replaced  in  the  incubator.  In  place  of  serum,  citrate  plasma  may  be  used.  In  this  case,  however, 
it  is  necessary  to  remove  all  lime  from  the  broth  by  means  of  the  addition  of  oxalate  of  soda  and 
subsequent  filtration.  The  bottle  is  well  shaken  daily  for  several  days.  A  vigorous  growth  of 
the  diphtheria  bacillus  continues  to  take  place,  and  a  grey  deposit  of  considerable  thickness  is 
gradually  formed.  From  time  to  time  a  fresh  quantity  of  serum,  and  also  of  a  fresh  vigorous 
culture  of  the  diptheria  bacillus,  may  be  added.  The  best  results  appear  to  be  obtained  when  this 
growth  is  allowed  to  remain  in  the  incubator  for  a  very  considerable  period — a  month  or  two,  or 
more  -  as  in  this  case  it  is  not  necessary  to  maintain  the  active  lethal  toxicity  of  the  broth.  When 
there  appears  to  be  a  deposit  of  sufficient  thickness — it  may  be  half  an  inch,  or  even  more — the 
fluid  is  placed  in  a  large  thin  flask  which  is  immersed  in  water,  kept  at  about  65  to  68°  C.  A 
thermometer  is  fixed  in  the  neck  of  the  flask  so  that  the  bulb  is  in  the  centre  of  the  mass  of  fluid. 
As  soon  as  the  thermometer  in  the  flask  registers  60  to  65°  C.  the  time  of  the  exposure  to  this 
temperature  is  noted,  the  heating  now  being  continued  for  one  hour.  The  diphtheria  bacilli 
are  thus  killed,  whilst  in  addition  the  serum  toxin,  which,  in  the  first  instance,  had  a  lethal 
activity  of  perhaps  from  D  T  N"-^  to  D  T  no  longer  contains  a  sufficient  amount  of 

lethal  toxin  in  3,  4,  or  even  5  c.c.  to  kill  a  guinea-pig  of  250  grammes.  The  heated  fluid  is 
now  allowed  to  stand  for  some  time  until  the  bodies  of  the  bacilli  have  again  fallen  to  the  bottom, 
after  which  the  clear  supernatant  fluid  is  decantered  and  filtered  through  Chamberland  or 
Berkefeld  filters.  This  preliminary  filtration  takes  place  exceedingly  slowly,  and  it  is  sometimes 
necessary  to  have  a  large  battery  of  filters  in  work  at  once.  It  is,  however,  unnecessary  to  take 
very  great  precautions  as  to  sterility,  &c.,  with  this  preliminary  filtration,  so  that  any  old  filters, 
or  pieces  fitted  up  with  india-rubber  bungs,  may  be  used.  The  final  filtration,  however,  is  carried 
on  with  the  ordinary  precautions  and  with  clean  sterile  filters.  This  fluid,  if  sterile,  may  be  kept 
for  very  long  periods,  and  it  does  not  appear  to  lose  its  power  of  setting  up  the  antitoxin- 
producing  reaction  in  anything  like  the  same  degree  as  does  ordinary  toxin  grown  without 
the  excess  of  albuminous  fluid. 


Injection  of  Horses  with  Toxin,  etc. 

toMnjectfn^^the  During  the  earlier  periods  of  our  work,  when  only  small  quantities  of  toxin  were  used,  hypo- 

horses.  °  dermic  syringes  containing  some  20  or  more  c.c.  could  be  used,  but  it  was  soon  found  that  with  the 
weak  toxin  at  our  disposal  some  more  convenient  and  rapid  method  must  be  adopted.  With 
the  assistance  of  Dr.  Wood  and  Mr.  Doudney  the  following  apparatus  was  devised.  A  strong  glass 
flask,  with  a  fairly  square  shoulder  and  a  narrow  neck,  is  fitted  with  an  india-rubber  bung  through 
which  a  couple  of  holes,  to  receive  glass  tubes,  are  pierced.  Into  one  of  these  is  introduced  an  angle 
tube  (at  first  glass,  later  metal  was  used),  the  end  of  which  goes  down  to  the  bottom  of  the  bottle ; 
to  the  other  limb,  turning  at  I'ight  angles,  is  fitted  a  piece  of  strong  india-rubber  tubing.  Into  the 
other  end  of  this  india-rubber  tubing  is  fixed  a  hypodermic  needle,  fitted  into  a  strong  metal  bulb, 
grooved  so  that  the  india-rubber  can  be  firmly  wired  on  to  it.  Into  the  other  hole  of  the  bung  is 
fitted  a  short  tube,  bent  at  right  angles,  one  limb  of  which  just  passes  through  the  bung,  the  other 
having  wired  over  it  another  piece  of  thick  india-rubber  tubing  to  which,  at  the  other  end,  is 
wired  a  two-way  air-pump,  by  means  of  which  considerable  pressure  may  be  obtained  and 
maintained  within  the  bottle  ;  screw-clips  are  fitted  on  to  each  of  the  india-rubber  tubes,  one 
immediately  behind  the  needle,  so  that  the  tube  may  be  closed  before  the  needle  is  withdrawn 
from  the  subcutaneous  tissue,  and  one  near  the  air-pump  to  prevent  leakage  when  the  pump  is 
not  being  worked,  but  after  the  pressure  has  been  raised.  This  bottle,  after  being  filled  with 
toxin,  is  placed  in  a  strong  wooden  box  without  a  lid,  the  upper  edge  of  the  box  coming  about  a 
quarter  of  an  inch  above  the  lip  of  the  mouth.  In  each  side  of  the  box  is  a  slit  through  which  the 
bottle  can  be  seen,  this  slit  commencing  at  the  bottom  and  running  up  to  the  level  of  the  shoulder 
of  the  bottle.  On  either  side  of  the  top  of  the  box  strong  steel  eyelets  are  firmly  screwed  ;  through 
these  a  steel  rod  is  passed,  over  the  india-rubber  cork  and  between  the  two  tubes  ;  the  bung  is 
thus  held  in  position,  and  any  leakage  is  prevented,  even  when  considerable  pressure  is  applied. 
Down  each  side  of  the  slit  is  a  scale,  marking  off  from  above  downwards  the  amount  of  fluid 
thrfluid""^"*  °f  contained  in  the  bottle.  In  this  way,  commencing  at  the  top,  the  amount  of  fluid  injected  may  be 
injected.  measured  with  the  greatest  accuracy  so  long  as  the  bottle  in  its  box  is  kept  in  an  upright  position. 
Seat  of  Most  of  the  injections  of  toxin  are  made  subcutaneously  in  the  side  of  the  neck  or  in 

injection.  front  of  the  shoulder,  but  in  certain  cases  the  injections  were  made  directly  into  the  veins 
or  into  other  parts  of  the  animal.  The  neck,  however,  is  found  to  be  far  the  most  convenient 
position  in  which  to  make  the  injection.  It  has  been  found  necessary  to  take  the  greatest  care  to 
have  the  skin  of  the  animal  thoroughly  clean  and  washed  with  antiseptics  before  injections  are 
made;  whilst,  in  between  the  injections,  every  part  of  the  injection  apparatus,  after  being 
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thoroughly  washed,  is  kept  in  carbolic  acid  or  creosol.    In  most  cases  there  has  been  absolutely  Abscesses  rarely 

no  trace  of  any  abscess  formation,  but  whenever  an  abscess  had  once  formed  in  a  horse  it  has  been 

necessary  to  leave  that  animal  alone  until  all  trace  of  suppuration  has  disappeared  ;  unless  this  be 

attended  to,  a  fresh  abscess  may  follow  each  fresh  injection.    In  certain  cases,  when  extremely  Caused  by  very 

strong  or  concentrated  toxin  has  been  used,  a  slough  has  formed.    Similar  sloughs  have  also  made  'oxm. 

their  appearance  in  one  or  two  cases  where  toxin  made  from  fermented  meat  was  used,  and,  in  one 

or  two  instances,  where  carbolic  acid  had  been  used  for  the  preservation  of  the  toxin.    In  none  of 

these  cases  could  any  bacteria  be  found  in  the  toxin,  and  the  same  precautions  were  taken  to  The  causes  ot 

avoid  any  external  contamination  as  in  those  cases  (to  which  these  were  the  exception)  in  which  ?irmaUon. 

the  absorption  of  the  toxin  went  on  regularly  and  quietly,  and  typical  local  and  constitutional 

reactions  were  obtained. 

As  will  be  seen  from  the  charts,  the  quantities  of  toxin  and  serum  toxin  injected  may  vary  Quantities  of 
from  half  a  cubic  centimetre  to  a  litre  or  more.     Where  the  larger  quantities  are  injected  it  is  fi"!*! '"J'^cted. 
found  necessary  to  divide  the  dose  into  two  or  more  portions  and  inject  them  at  different  sites. 
Quiet,  good-tempered  animals  will  often  stand  quiet  throughout  the  whole  time  that  the  injection 
is  being  made,  but  in  the  case  of  nervous  or  irritable  horses  it  is  found  necessary  to  adopt  some  The  restraint 
means  of  keeping  them  from  throwing  the  head  about  and  from  rearing  during  the  injection,  of  restne horses. 
Various  measures  have  been  resorted  to,  but  by  far  the  best  has  been  found  to  be  strong  stocks  or 
a  wooden  frame  to  which  may  be  attached  webbing,  passed  over  the  withers,  under  the  belly,  and 
over  the  quarters.    Nothing  seems  to  irritate  nervous  horses  so  much  as  the  working  of  the  hand- 
pressure  pump,  and  in  any  future  apparatus  I  should  arrange  to  have  this,  or  a  foot  pump,  screened 
off  both  from  sight  and  hearing  of  the  horse  being  injected.    In  the  stocks,  with  the  webbing 
properly  applied,  the  horse  can  scarcely  be  a  source  of  danger  either  to  itself  or  to  the  operator,  but 
on  one  or  two  occasions,  when  the  webbing  and  straps  were  not  properly  applied,  the  horse  under 
operation  has  had  a  narrow  escape  from  injuring  itself.    From  first  to  last,  however,  not  a  single 
horse  has  injured  itself  beyond  a  slight  scratch. 

■  An  attempt  has  been  made  in  the  accompanying  charts  (p.  125,  et  seq.)  to  indicate  the  number  Explanation  of 
of  injections  and  the  nature  and  quantity  of  the  injected  substances,  the  rise  of  temperature  and  the  blocks  on  cliarts. 
period  at  which  it  resulted,  the  amount  (^)  and  persistence  of  the  swelling,  and  the  antitoxic  value 
of  the  serum  resulting  from  this  method  of  treatment.    The  injection  of  a  dose  of  toxin  capable  Temperature 
of  producing  reaction  is  very  rapidly  followed  by  a  rise  of  temperature,  which  appears  to  attain  its 
maximum  in  eight  to  twelve  hours  and  then  to  fall  rapidly,  seldom  continuing  beyond  the  first 
24  or  36  hours;  in  some  cases,  however,  the  temperature  does  not  become  normal  even  in  this 
time.    The  subcutaneous  swelling  seen  when  the  toxin  is  injected  appears  in  the  first  instance  to  Local  reaction, 
become  less  marked,  but  this  may  be  due  to  the  gradual  disappearance  of  the  sharp  outline  fweiung."*^""' 
bounding  the  swelling.    Along  the  course  of  the  veins,  over  and  around  the  swelling,  distinct 
prominent  lines  make  their  appearance.    Whether  these  are  due  to  distension  of  the  veins  as  the 
result  of  local  alteration  of  the  venous  pressure,  or  to  the  distension  of  the  lymphatics  as  the 
retained  toxin  is  absorbed,  it  is  difficult  to  state.    Within  a  few  hours  a  very  marked  swelling 
makes  its  appearance  around  the  mass  of  fluid  injected.    Our  endeavour  should  be  to  obtain  such  a 
swelling,  of  at  least  the  size  of  a  soup  plate.    Sometimes  the  swelling  is  greater  than  this,  and  if  the 
injections  are  too  large,  or  pushed  too  rapidly,  the  swelling  may  extend  from  the  neck  and  shoulder 
down  into  the  upper  part  of  the  foreleg.    At  first  this  swelling  is  usually  oedematous  and  soft,  and 
the  bulk  of  it,  as  will  be  seen  on  reference  to  the  various  charts,  rapidly  disappears.    It  usually, 
however,  leaves  a  somewhat  firmer  swelling  which,  disappearing  more  slowly,  is  seen  in  the  course 
of  two  or  three  days  as  a  firm,  hard  nodule  of  the  size  of  a  walnut  immediately  under  the  skin  at 
the  site  of  injection.     Immediately  after  injection,  usually  at  night,  the  horses,  as  a  rule,  lie  down  General  health 
for  a  short  time,  but  then  continue  to  eat  and  drink  until  the  temperature  and  swelling  attain  properly  treated 
their  maximum.     The  morning  after  injection,  except  in  very  rare  cases,  the  animals  are 
ready  for  their  food,  and  appear  to  be  little  troubled  by  the  injection.    As  the  animals  have  no  Effects  of 
regular  work  it  is  found  necessary  to  give  them  daily  exercise  in  the  tan  ring  (see  Plan,  Fig.  2). 
It  is  found  that  if  this  exercise  is  too  violent,  or  is  given  too  soon  after  the  injection,  the  swelling- 
is  very  materially  increased  in  size,  and  it  is  specially  in  those  animals  that  have  been  exercised 
too  soon  or  too  violently  that  the  swelling  "  drops  "  from  the  neck  and  shoulder  to  the  legs. 


0)  In  the  charts,  the  first  of  which  is  at  p.  125,  the  shading  of  squares  black  is  intended  to  give  an  approximate 
indication  as  to  the  size  of  the  swelling  obtained  after  injection  with  diphtheria  toxin,  etc.  Half  a  square  shaded  represents 
a  swelling  about  the  size  of  a  walnut ;  a  whole  square,  a  swelling  the  size  of  an  egg  or  of  a  small  orange  ;  two  squares, 
a  swelling  the  size  of  the  hand ;  three  squares,  an  area  of  swelling  six  inches  by  six  inches  ;  four  squares,  ten  inches 
by  ten  inches;  five  squares,  a  swelling  of  considerable  size  extending  beyond  this;  and  six,  a  very  large  swelling,  usually 
extending  down  into  the  fore  limb.  In  determining  the  numbers  of  squares  to  be  shaded,  the  height  or  depth  of  the 
swelling,  as  well  as  its  superficial  area,  is  always  taken  into  consideration. 
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Apparatus 
required. 


Method  of  Drawing  Blood  from  Horses. 

Apparatus,  &c.,  required  : — 

A  2  per  cent,  solution  of  lysol. 

A  10  per  cent,  solution  of  citrate  of  soda  thoroughly  sterilised  by  boiling. 
A  1  per  mille  solution  of  bi-chloride  of  mercury. 

A  5  per  cent,  solution  of  carbolic  acid  in  a  large  open-mouthed  jar,  with  glass  stopper. 
Several  large  scalpels.    ("  Breast  "  knives  with  metal  handles  are  the  best  adapted  for  the 
purpose.) 

Trochar,  cannula,  and  plug  with  bayonet  joint,  ^-^  in.  bore. 

Two  3-ft.  lengths  of  india-rubber  tubing,  of  bore  larger  than  that  of  the  plug  of  cannula. 

Glass  tubing  10  in.  long,  ^  in.  to      in.  bore. 

Another  piece  glass  tubing  6  in.  long,  |  in.  to  |  in.  bore. 

Large  Bunsen  burner  with  which  to  heat  water  in  a  large  enamel  pan  for  sterilisation  of 

knives,  cannulfe,  &c. 
Glass  beakers,  without  spouts,  to  hold  800  to  900  c.c. 
Wooden  "  butler's  tray  "  to  hold  at  least  one  dozen  of  these  beakers. 


I 


PLUG  WHICH 
FITS  CANNULA  BY 
BAYONET  JOINT. 


Fig.  6. 

teochae  and  cannula  fitted  with 

cannola.  plug  to  which  india-eubbee 

tube  is  attached. 


Preparation  of 
glass  beakers. 


The  glass  beakers  (Fig.  7)  are  first  thoroughly  washed  ;  they  are  then  covered  with  a  layer  of 
stout  parchment  paper  (b),  which  is  tied  in  position  with  strong  twine  and  trimmed  neatly  about 
half  an  inch  below  the  twine  all  round.    A  second  layer  of  parchment  paper  (c)  is  then  tied  in 
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position  and  left  untrimmed,  in  order  that  when  it  has  to  be  removed  it  may  be  at  once 
distinguished  from  the  first  layer.  These  prepared  beakers  are  thoroughly  sterilised  in  a  steam 
steriliser,  being  left  there  for  at  least  an  hour  on  two  successive  days,  after  which  they  are  ready 
for  use. 

About  half  an  hour  before  the  bleeding  is  to  be  done  the  skin  around  the  point  in  the  jugular  sterilisation  of 
furrow,  in  which  the  incision  is  to  be  made,  is  thoroughly  washed  with  2  per  cent,  lysol  solution ; 
a  towel  wrung  out  in  the  fluid  may  be  left  to  form  a  kind  of  compress  over  this  part,  though 
this  is  scarcely  necessary  unless  the  surroundings  are  very  bad. 

The  pan  is  then  filled  with  distilled  water,  which  is  brought  up  to  boiling  point. 

The  two  lengths  of  india-rubber  tubing  and  the  glass  tubes — which,  when  not  in  use,  are  kept  Tube-india- 

.  .  .  rubber  and 

in  the  jar  containing  5  per  cent,  solution  of  carbolic  acid — are  then  fitted  together,  the  6-in.  tube  siass. 
being  placed  between  the  two  3-ft.  lengths  of  india-rubber  tubing,  and  the  10-in.  glass  tube 
pushed  for  about  four  inches  of  its  length  into  the  other  end  of  one  of  the  india-rubber  tubes. 
The  free  part  of  this  glass  tube  is  left  for  the  purpose  of  passing  through  a  hole  in  the  paper  (see 
below),  the  part  within  the  india-rubber  tubing  offering  a  firm  portion  which  is  easily  grasped. 
Into  the  free  end  of  the  other  india-rubber  tube  is  inserted  the  nipple  portion  of  a  hollow  plug 
which  fits  by  a  bayonet  joint  into  the  cannula.  The  cannula  is  about  3^  in.  long,  and  has  a 
bore  of  -f-^  in.  in  diameter. 

The  trochar,  6^  in.  in  length,  has  a  spear-shaped  point  which  must  always  be  kept  well  J^^uj^'''"'* 
sharpened.  It  also  has  a  large  flattened  handle  (2^  in.  long  and  1^  in.  broad)  by  which  it  may  be 
firmly  gripped  (Fig.  6).  The  trochar  and  cannula,  after  being  plunged  into  the  boiling  water,  are 
cooled  down  in  a  solution  of  lysol,  which  is  best  contained  in  a  round  glass  battery  jar  with  a  piece 
of  india-rubber  sheeting  at  the  bottom  to  protect  the  points  of  the  knives  and  trochars.  The 
knives  are  similarly  plunged  into  boiling  water,  and  are  then  placed  in  the  lysol  along  with  the 
other  instruments. 


Tig.  7. 


A — Wall  of  beaker. 

B — Inner  layer  of  parchment  paper. 

C — Outer  layer  of  parchment  paper. 

D— Grlass  tubing  (over  which  the  india-rubber  tubing  has  not  been  pushed  far  enough). 
E — India-rubber  tubing. 


The  fitted-up  india-rubber  tubing,  with  the  plug  for  the  cannula,  is  allowed  to  remain  in 
the  boiling  water  until  a  few  minutes  before  it  is  required  for  use. 

Into  each  of  the  prepared  beakers  which  are  to  receive  the  blood  6  or  7  c.c.  of  the  10  per  ^t,^a'te°of  so 
cent,  solution  of  citrate  of  soda  is  pipetted.  In  order  to  do  this,  the  twine  holding  the  outer  layer  '^"^  ° 
of  parchment  in  position  is  cut ;  one  edge  of  the  parchment  paper  is  then  carefully  raised,  and  with 
a  sterile  knife  a  small  opening  is  made  into  the  second  layer  of  parchment  paper  (see  I "ig,  7)  ; 
through  this  opening  a  sterile  pipette  containing  the  sterile  citrate  solution  is  introduced  ;  when 
the  required  quantity  has  been  discharged  the  pipette  is  withdrawn,  and  the  displaced  portion 
of  the  outer  layer  of  parchment  paper  is  carefully  replaced. 

The  india-rubber  tubing  is  now  taken  from  the  hot  water  and  is  cooled  down  in  the  lysol 
solution.  Everything  is  now  ready  for  the  bleeding.  If  the  horse  to  be  bled  is  not  a  nervous 
animal,  a  groom  stands  at  his  head  holding  an  ordinary  bridle;  but  if  the  animal  is  at  all  nervous  Bioodisdra 
or  irritable,  it  may  be  necessary  to  put  on  a  twitch  to  keep  him  from  throwing  his  head  about  when  veln!*^"^"" 
the  preliminary  incision  is  made.  An  assistant  then  places  his  hand  in  the  jugular  furrow,  as  low 
down  as  possible.  As  he  presses  gently  in  the  line  of  the  furrow  the  jugular  vein  may  be  seen  to 
fill  from  below  upwards,  forming  a  large  cord-like  swelling,  which  may  be  followed  from  the  point 
of  pressure  upwards  almost  to  the  angle  of  the  jaw.  Having  marked  the  position  of  the  vein  in 
this  way,  a  single  incision  about  ^  in.  to  |  in.  long  is  made  along  the  line  of  the  vein  some  6  or  7  in. 
below  the  angle  of  the-jaw. 
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The  operation  is  If  the  knife  is  sharp  and  the  incision  be  made  at  one  stroke,  the  horse  as  a  rule  does  little 

almost  painless.  than  twitch  the  skin  of  the  neck.    Once  this  incision  is  made  the  animal  feels  absolutely 

nothing,  and  will  stand  perfectly  quiet  during  Ihe  remainder  of  the  operation.  Having  the 
vein  thoroughly  distended  by  means  of  the  pressure  exerted  by  the  assistant,  the  cannula,  with  the 
trochar  in  position — the  latter  being  as  sharp  as  possible — is  pushed  firmly  and  steadily  into  the 
vein,  care  being  taken  to  pass  the  trochar  in  such  a  direction  that  it  does  not  simply  follow  the 
sheath  of  the  vein,  but  goes  obliquely  into  the  vein  itself  and  at  some  little  distance  from  the 
incision.  If  the  finger  be  kept  over  the  vein  whilst  the  trochar  is  being  pushed  home  one  can 
tell  at  once  when  the  vein  has  been  pierced,  but  apart  from  this  a  sudden  gush  of  a  few  drops  of 
blood  from  the  end  of  the  cannula  and  around  the  trochar  indicates  that  the  trochar  has  gone 
home. 

In  the  meantime  another  assistant  brings  the  india-rubber  tubing  with  the  hollow  plug 
attached.  The  groom  at  the  head  of  the  horse  withdraws  the  trochar,  and  the  plug  is  immediately 
pushed  home  into  the  cannula  and  rotated,  the  bayonet  joint  holding  everything  in  position.  The 
thrtuw'"'^"*  blood  is  seen  to  pass  through  the  first,  or  connecting,  glass  tube,  and  as  soon  as  it  makes  its  appear- 
ance in  the  second,  or  lower,  glass  tube  (d  of  Fig.  7),  the  india-rubber  tube  is  pinched  with  the 
finger  until  the  tube  can  be  introduced  into  the  beaker.  This  is  done  by  a  second  assistant,  who 
I'aises  one  part  of  the  outer  layer  of  parchment  paper  and  introduces  the  glass  tubing  (Fig.  7,  d) 
(of  which  he  can  take  firm  hold  by  the  part  inside  the  india-rubber  tubing)  into  the  small  hole 
previously  made  in  the  inner  layer  by  which  the  citrate  solution  was  put  in.  All  this  should 
be  carried  out  as  quickly  as  possible,  in  order  that  coagulation  of  the  blood  in  the  tube  may 
not  take  place  ;  in  fact,  it  is  better  to  have  the  glass  tube  in  position  in  the  beaker  before  the 
plug  is  introduced  into  the  cannula,  in  which  case,  of  course,  it  is  unnecessary  to  pinch  the  tube 
at  all.  When  about  750  c.c.  of  blood  has  run  into  the  beaker  the  tube  is  pinched  with  the  fingers  ; 
the  glass  tube  is  introduced  into  a  second  beaker;  and  so  on  until  from  12  to  14  or  16  beakers — 
according  to  the  size  and  condition  of  the  horse — are  filled.  As  soon  as  enough  blood  has  been 
obtained  the  cannula  is  withdrawn,  the  pressure  on  the  vein  is  removed,  and  the  bleeding 
immediately  stops.  Press  the  margins  of  the  incised  skin  together,  wash  with  lysol,  give  the 
animal  warm  gruel  or  a  warm  mash  and  a  feed  of  oats ;  no  further  treatment  is  required. 

The  tube,  trochar,  and  cannula  are  all  put  into  cold  water,  the  parchment  paper  covers  are 
held  in  position  by  means  of  india-rubber  rings,  the  name  of  the  horse  and  the  date  of  the 
bleeding  are  written  on  this  outer  cover,  and  the  beakers  are  put  aside  in  a  cool  dark  cupboard, 
"bfeedmg"*  "^^^  glass  tubiug  and  the  plug  are  then  removed  from  the  india-rubber  tubing,  and  each  part  is 
apparatus.  thoroughly  Washed  out — the  glass  tubing  and  the  nipple  by  means  of  iron  rods  with  cotton  wadding 
attached,  the  3-ft.  lengths  of  india-rubber  tube  by  means  of  a  long  iron  rod  to  which  a  thick 
piece  of  string  is  tied :  this,  drawn  backwards  and  forwards  through  the  tube,  removes  all 
fragments  of  clot ;  and,  after  one  or  two  washings  with  cold  water  to  thoroughly  clean  out  the 
various  parts,  india-rubber  and  glass  are  transferred  to  the  carbolic  acid  solution,  or  are  again  put 
into  the  boiling  water  if  required  for  use  the  same  day.  Three  of  these  sets  of  tubing  and  cannulse 
are  generally  kept  in  use,  as  we  have  sometimes  found  it  necessary  to  do  as  many  as  five  or  six 
bleedings  in  one  day. 

The  separation  Now,  tumiug  our  attention  to  the  blood  in  the  beakers,  we  find  that  before  the  blood 

from  the  olot.  clots — a  process  that  is  somewhat  delayed  by  the  addition  of  the  citrate  of  soda — the  red  blood 
corpuscles  have  time  to  fall  to  the  bottom,  so  that  a  very  much  exaggerated  "  buffy "  coat  is 
formed.  At  first  the  clot  appears  to  be  firmly  attached  to  the  walls  of  the  beaker,  but  after  a  short 
time  it  will  be  noticed  that  the  serum  begins  to  separate  out  as  a  clear  straw-coloured  fluid,  and 
at  the  end  of  24  hours  the  clot,  which  is  firm  and  comparatively  pale,  has  become  retracted  from 
the  walls  of  the  beaker ;  it  has  also  contracted  longitudinally,  so  that  it  is  now  below  the  surface 
of  the  serum,  whilst  all  around  it  is  a  clear  yellow  serum.  So  perfect  is  the  separation  of  the  red 
blood  corpuscles  during  the  early  process  of  sedimentation  previous  to  coagulation  that,  although 
the  pale  upper  part  of  the  clot  is  almost  leathery  in  substance,  the  lower  part  has  a  consistence 
about  equal  to  that  of  blackberry  jelly — a  substance  which  it  very  much  resembles  in  appearance. 
It  is,  however,  firm  enough,  or  has  sufficient  of  the  paler  clot  on  its  upper  surface,  to  keep  any  of 
the  red  blood  corpuscles  from  getting  into  the  serum. 

By  this  method  nearly  one-half  of  the  bulk  of  the  blood  is  withdrawn  as  serum  at  the  end 
of  24  or  48  hours  ;  whilst,  if  the  clot  be  allowed  to  stand  for  a  day  or  two  longer  after  the  first  batch 
of  serum  has  been  removed,  another  5  or  10  per  cent,  may  be  withdrawn. 

The  serum  drawn  off  after  a  few  days  is  usually  slightly  tinged  with  haemoglobin. 
Amount  of  Wood  In  Order  to  determine  fairly  accurately  the  amount  of  blood  taken  from  each  horse  in 

withdrawn.  proportion  to  its  weight,  the  horses  were  weighed.  A  series  of  weighings  of  18  beakers,  full  and 
empty,  gave  the  average  amount  of  blood  drawn  into  each  beaker  as  808  c.c. ;  of  this  blood,  the 
clot  weighed  426  c.c. — or  47*3  per  cent,  of  the  blood  withdrawn — and  the  serum,  at  the  end  of 
48  hours,  382  c.c.  As  we  had  by  far  the  most  constant  weighings  at  this  time,  I  have  taken  them 
About  half  of  as  representing  the  amount  of  clot  and  the  amount  of  serum  from  each  horse;  but,  as  previously 
out°a3^s^eram!^'^  uotcd,  from  20  to  40  c.c.  of  serum  could  usually  afterwards  be  withdrawn,  so  that  more  than  half 
of  the  blood  was  obtained  in  the  form  of  serum . 

In  the  following  Table  are  given  the  weights,  the  amount  of  blood  withdrawn,  the  propor- 
tion of  this  blood  to  the  body-weight  of  the  animal,  and  the  proportion  that  it  formed  to  the 
whole  of  the  blood  in  the  body. 
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Table  CIX.— Showing  weights  of  nine  of  the  horses  under  treatment,  the  amount  of  blood  and  its 
proportion  to  the  body  weight  and  to  the  whole  of  the  blood  in  the  body.  (This  latter 
figure  is  calculated  on  the  basis  that  the  blood  forms  ■^\th  of  the  gross  weight  of  the  horse.) 


Horse. 

Weight  of  Horse 
in  kilos. 

Amount  of  blood 
withdrawn 
in  kilos. 

Proportion  of  blood 
taken  to  whole  of 
body  weight. 

Proportion  of 
whole  of  blood 
in  body. 

"  Brown  Pony  " 

"  Bay  Mare  "   

"  Dun  Cob  "  

"  White-raced  Bay  " 

"  Brown  Cob  "   

"  White-Faced  Mare  " 
"  Bay  Horse  " 

"  Brown  Mare"   

"  Big  Bright  Bay  Mare  "    .  . 

447 

487 
522 
398 
500 
423 
474 
521 

12-  3 

13-  1 
13-9 
13-1 

9-0 
11-5 
13-1 

8-3 
13-1 

1 

31 

1 

u 
1 

34 
1 

iO 
1 

u 
I 

43 
1 

3-i 
1 

.-i7 
1 

40 

1 

'i 

•-'■S 

1 

■i-i; 
1 

31 
1 

3-4 
1 

3-  3 
1 

"l 

4-  4 
1 

3-1 

The  amount  of  serum  obtained  at  the  end  of  48  hours  may  be  taken  as  about  47  per  cent.,  Percentage 
an  amount  increased  by  5  per  cent,  to  10  per  cent,  during  the  next  two  or  three  days.    It  must  serum  obtained 
be  borne  in  mind  that  on  some  occasions  the  amount  of  serum  obtained  was  considerably  below  biood"^*^ 
this  average,  and  on  others  in  excess  of  it.    By  careful  observation,  however,  and  by  regulation  of 
the  amount  of  citrate  of  soda  added,  this  average  was  fully  maintained. 

The  method  of  calculating  the  amount  of  serum  obtained  from  the  blood  is  exemplified  in 
Table  OX.  The  beakers  were  first  weighed  ;  they  were  then  filled  with  blood  and  weighed ;  after 
the  serum  had  been  withdrawn  at  the  end  of  24  hours,  they  were  again  weighed ;  and  again  when 
the  second  batch  of  serum  had  been  taken  at  the  end  of  48  hours.  The  difference  between  the 
final  weighing  and  the  first  weighing  gives  the  amount  of  serum  obtained.  This  was  repeated  with 
two  other  sets  of  beakers  of  six  each,  at  other  dates,  with  results  practically  the  same. 


Table  CX. 


Weight  of  Beaker 

Weight  of  Beaker 

Weight  of 

Weight  of  Beaker 

after  first  batch 

af.er  second  batch 

Weight  of 

Amount  of  serum 

Amount  of  clot 

Beaker, 

filled  with  blood, 

of  serum  is 

of  serum  is 

Bleiod, 

obtained. 

left, 

in  grammes. 

in  grammes. 

withdrawn, 

withdrawn, 

in  grammes. 

in  grammes. 

in  granunes. 

in  grammes. 

in  grammes. 

1 

140 

930 

672 

582 

790 

348 

442 

2 

125 

942 

617 

552 

802 

375 

427 

3 

125 

897 

657 

592 

747 

305 

442 

4 

125 

982 

672 

557 

842 

425 

417 

5 

135 

982 

622 

547 

842 

435 

407 

6 

115 

962 

624 

560 

822 

402 

420 

Total 

765 

5,695 

3,864 

3,390 

4,845 

2,290 

2,555 

Average  .  . 

127 

949 

644 

565 

808 

382 

426 

(Approximate) 

or  47  "3  per  cent. 

of  wlK.ile  blood. 

It  is  a  matter  of  considerable  importance  to  determine  the  exact  quantity  of  citrate  of  soda  The  use  ot 
to  be  used  in  each  case.    If  too  small  a  quantity  be  added  to  the  blood,  the  clot  forms  too  rapidly  °f 
and  the  red  blood  corpuscles  have  not  time  to  pass  to  the  bottom  of  the  vessel.    They  become 
entangled  in  the  lower  part  of  the  clot,  and  by  their  presence  prevent  the  full  retraction  of  the 
clot,  and  less  serum  is  squeezed  out — the  white  firm  clot  forming  a  comparatively  small  proportion 
of  the  whole.    If,  on  the  other  hand,  too  large  a  quantity  of  the  citrate  be  added,  we  simply  obtain 
a  deposition  of  the  red  blood  corpuscles  from  the  plasma — a  citrate  plasma — and,  at  a  later  stage, 
on  the  addition  of  the  antiseptic,  if  dissolved  in  ordinary  tap  water  (which,  of  course,  contains  lime) 
and  in  some  cases  on  merely  allowing  the  plasma  to  stand  for  some  time,  a  gelatinous  clot  may  be 
formed  either  in  the  plasma  in  bulk  or  when  it  has  been  decanted  into  the  small  bottles.  When 
this  has  happened  while  the  plasma  is  still  in  bulk,  the  only  plan  is  to  shake  the  mass  thoroughly 
or  break  up  the  gelatinous  clot  with  a  sterile  glass  rod — the  fibrine  being  thus  separated  from 
the  serum.    This,  however,  is  both  a  troublesome  and  a  somewhat  wasteful  method  of  separating  the 
serum,  though  the  serum  so  obtained  is  beautifully  clear  and  limpid,  and  never  contains  a  trace  of 
red  colouring  matter.    It  was  found  necessary  in  the  case  of  certain  horses  to  increase  or  di  minish  the  Amount  of 
amount  of  the  citrate  solution  to  be  added  to  the  blood,  in  order  to  obtain  the  best  results,  but  as  a  adriedL 
general  rule  the  quantity  above  mentioned — 5  to  6  c.c.  for  each  750  or  850  c.c.  of  blood — gave  the  best 
results  by  delaying  the  coagulation  just  sufficiently  long  to  allow  of  the  thorough  separation  of  the  red 
blood  corpuscles,  but  not  interfering  with  the  ultimate  process  of  clotting  of  that  part  of  the  blood 
from  which  the  red  corpuscles  had  been  separated ;  indeed,  when  the  proper  amount  was  used  the 
upper  pale  portion  of  clot  was  invariably  much  firmer,  smaller,  and  had  driven  out  more  clear  serum 
than  when  no  citrate  was  used.    The  next  process  is  to  separate  the  serum  from  the  clot.    For  this  separation  cf 
purpose  a  large  conical  filtering  flask  of  from  3  to  5  litres  capacity  (Fig.  8)  is  fitted  with  an  india-  theciot.™ 
rubber  bung  through  which  passes  a  piece  of  glass  tubing  (B) ;  this  projects  1^  inches  beyond  the 
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bung,  and  then  passes  to  within  ^  inch  of  the  bottom  of  the  flask.  The  upper  orifice  of  the  tubing- 
is  plugged  with  a  piece  of  clean  cotton  wadding  (A).  To  the  lateral  tube  of  the  flask  is  wired  a 
piece  of  india-rubber  tubing  (E)  into  the  outer  end  of  which  is  fitted  a  piece  of  glass  tubing  (D) 
slightly  constricted  in  the  middle  and  closed  at  the  outer  end  by  a  plug  of  cotton  wadding.  On 
the  india-rubber  tubing  is  fixed  a  pinch  clip  (C).  This  flask  is  thoroughly  sterilised  in  the  steam 
steriliser  (Fig.  9).  In  order  to  fill  it,  one  of  the  3-ft.  pieces  of  india-rubber  tubing  described  as 
being  used  in  the  process  of  bleeding  is  fitted  (Fig.  9,  D)  on  to  the  tube  x^assing  through  the  india- 
rubber  bung,  the  plug  of  cotton  wadding  having  first  been  removed.  The  10-in.  glass  tube  (Fig. 
9,  E)  is  inserted  into  the  free  end  of  this  india-rubber  tubing  as  in  the  toxin  injecting  apparatus 
(see  p.  112).  An  exhaust  pump  (a  brass  hand  air-pump)  (B)  is  fitted  with  another  length  of  the 
india-rubber  tubing,  the  free  end  of  this  being  fitted  on  to  the  glass  tubing  connected  with  the 
lateral  tube  (C)  of  the  filter  flask.  In  this  case  the  plug  of  cotton  wadding  is  left  in  the  glass  tube, 
as  it  serves  to  filter  air  that  may  make  its  way  back  from  the  air-pump.  Everything  being  now 
ready,  the  india-rubber  band  is  removed  from  the  top  of  one  of  the  beakers  (Fig.  9,  F)  containing 
the  blood  clot  and  supernatant  clear  serum  ;  the  outer  layer  of  parchment  paper  (G)  is  carefully 
raised  where  it  covers  the  small  hole  through  which  the  blood  was  introduced  into  the  beaker ;  into 
this  hole  the  glass  tube  (Fig.  9,  E)  is  again  carefully  introduced,  the  beaker  being  held  in  the  left 
hand  and  the  india-rubber  tubing  above  the  glass  tube  in  the  right.  The  assistant  now  removes 
the  clip  attached  to  the  india-rubber  tube  on  the  lateral  tube  of  the  flask,  and  works  the  pump  so 
that  the  air  in  the  flask  is  partially  exhausted. 


Fig.  9. 

A — Conical  filter  flask  with  glass  tube  running  to  the  bottom. 

B — Exhaust  (air)  pump,  to  which  is  attached  C,  India-rubber  tubing,  leading  to  the 
lateral  tube  of  the  flask  ;  D,  India-rubber  tubing ;  and  E,  glass  tube,  from  flask 
to  beaker,  F. 

G — Outer,  and  H,  inner,  parchment  paper  covers. 

The  serum  immediately  begins  to  run  into  the  flask.  Should  the  exhaust  be  too  great,  it  will 
be  necessary  to  compress  with  the  forefinger  and  thumb  the  india-rubber  tube  (Fig.  9,  D),  just  above 
the  glass  tube  that  is  in  the  beaker,  otherwise  portions  of  the  clot  may  be  drawn  into  the  tube,  and  so 
block  it ;  whilst,  as  the  last  drops  of  serum  are  being  drawn  up,  there  is  great  danger,  unless  the 
pressure  is  carefully  regulated,  of  sucking  up  the  soft  jelly-like  mass  of  red  blood  corpuscles.  If 
even  a  small  portion  of  this  gets  into  the  serum,  the  blood-staining  may  be  ver}'  marked.  By  the 
exercise  of  a  little  care,  however,  and  by  controlling  the  rate  of  flow  of  the  fluid  into  the  flask, 
such  an  accident  can  always  be  avoided.  The  glass  tube  is  then  withdrawn,  the  cover  carefully 
replaced  and  kept  in  position  by  the  elastic  band.  Another  beaker  is  emptied  in  the  same  way, 
and  so  on  until  the  flask  is  full.  By  this  method  the  serum  is  drawn  from  the  beakers  into  the 
sterile  flasks  without  ever  coming  into  contact  with  the  outer  air,  and  the  antiseptic  is  added  to  a 
fluid  which  is  itself  aseptic.  All  these  flasks  are  graduated  every  half-litre,  so  that  the  quantity 
of  serum  collected  in  each  may  be  easily  determined.* 

Stoeage,  Presekvation,  and  Distribution  of  Antitoxic  Serum. 
Preservation  of  For  each  litre  of  serum  there  is  measured  into  a  tall  glass  graduated  measure  30  c.c.  of 

antiseptics!'"*  a  6  per  ceut.  emulsion  of  trikresol ;  this  is  drawn  into  the  flask  just  as  is  the  serum,  the  flask 
being  kept  constantly  shaken  so  that  the  trikresol  may  be  well  mixed  with  the  serum.  The  clip 
is  then  replaced  on  the  lateral  india-rubber  tube  (Fig.  9,  C),  and  a  wad  of  sterile  cotton  wadding  is 
placed  over  the  end  of  the  tube,  passing  through  the  bung  of  the  flask,  this  wad  being  kept  in 
position  by  means  of  an  india-rubber  band.  The  air-pump  tube  is  removed,  and  the  flask  is  labelled 
and  set  aside  in  a  cool  dark  place  until  it  is  to  be  decanted.  The  "  strength  "  of  the  serum  is 
determined  as  soon  as  possible. 

In  place  of  closing  the  flask  as  above,  the  small  glass  tube  (Fig.  8,  D)  may  be  withdrawn 
from  the  lateral  india-rubber  tube  (Fig.  8,  E)  the  end  of  which  is  fitted  over  the  end  of  the  glass 
tube  (A)  passing  through  the  bung  ;  this,  of  course,  closes  the  plug  completely. 


*  The  marking  is  done  by  means  of  hydrofluoric  acid  in  solution. 
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If  the  serum  is  not  to  be  used  at  once,  the  flask  is  transferred  to  a  cool  dark  room ;  but  no  Antitoxic  Lium. 
special  precautions  beyond  keeping  out  light  and  heat  are,  as  a  rule,  required.  When  kept  in 
bulk  the  serum  appears  to  retain  its  strength  for  a  much  longer  period  than  when  it  is  decanted 
into  small  bottles — in  this  way  behaving  very  much  as  does  toxin ;  for  this  reason  it  is  deemed 
advisable  to  keep  the  serum  in  bulk  until  shortly  before  it  is  sent  to  the  hospitals.  If  the  serum 
from  a  sino-le  horse  is  to  be  used  at  once,  a  clip  (Fig,  10,  E)  is  placed  on  the  lateral  india-rubber 
tube  (D),  the  bung  is  firmly  tied  in  with  twine,  and  the  flask  (A)  is  inverted  and  held  in  a  wooden 
frame  (B),  where  it  is  left  for  24  hours.  If  the  flask  is  not  too  full  the  central  glass  tube  (K)  should 
project  above  the  surface  of  the  serum  so  that  none  can  pass  out  except  by  the  lateral  tube,  which, 
of  course,  is  closed  by  means  of  the  pinch  or  screw  clip.  At  the  end  of  24  hours  there  is  found  in 
the  neck  of  the  flask  a  deposit,  sometimes  greyish,  sometimes  of  a  pinkish  or  strawberry  and 
cream  colour,  sometimes  of  a  dark  red. 


Fig.  1], 


Fig.  8. 


fig.  11. — bueette  first  used  for  "  filling  in  " 
Antitoxic  Serum. 

A — Orifice  of  burette  in  overflow  bulb. 

B — Thistle-head  funnel,  plugged  with  sterile  cotton 

wool. 
(j — Overflow  tube. 
D — Graduated  burette. 

E — Two-way  tap,  turned  so  as  to  allow  burette  to 
be  emptied  by  F,  which  is  protected  from 
falling  dust  by  bell,  G. 

H — Inlet  tube  from  stock  flask. 


Fig.  8. — Flask  prepared  for  Eeception  of 
Antitoxic  Serum. 

A — Glass  tubing,  mouth  of  which  is  filled  with 

sterile  cotton  wadding. 
B — Tube  inside  flask. 
C — Pinch  clip. 

D — Constricted  glass  tube,  plugged  with  sterile 
cotton  wadding,  fitted  into  india-rubber 
tube  E,  wired  on  to  lateral  tube  of  filter 
flask. 


The  light  grey  deposit  usually  consists  of  granules,  leucocytes  and  fragments  of  fibrine ;  the 
pinkish  tinge  in  the  deposit  is  due  to  the  presence  of  a  few  blood  corpuscles  or  of  hsemoglobin- 
tinged  fibrine ;  and  the  darker  colour  to  the  presence  of  a  much  larger  proportion  of  red  blood 
corpuscles.  This  deposit  all  collects  below  the  lateral  tube  of  the  flask,  and  the  clear  supernatant 
serum  may  be  drawn  off  without  disturbing  it  in  any  way. 

The  serum  is  then  decanted  into  flat-bottomed  specimen  tubes  (Fig.  10,  I),  which  are 
prepared  in  the  following  way  : — 

They  are  allowed  to  soak  for  24  hours  in  cold  water,  especially  if  they  have  already  contained  tubes  tor  the°* 
serum.    They  are  then  thoroughly  washed  with  boiling  water  and  steamed  in  the  steam  steriliser,  reception  of  the 

cm bI toxic  s&iruru* 

after  which  they  are  transferred  to  a  large  vessel  containing  a  2  per  cent,  solution  of  trikresol.  At  the 
same  time  india-rubber  bungs,  each  with  a  single  hole  bored  in  the  centre,  are  first  thoroughly  washed 
in  cold  water,  and  are  then  soaked  in  a  5  percent,  solution  of  carbolic  acid,  after  which  they  are 
transferred  to  a  2  per  cent,  solution  of  trikresol.  Short  glass  tubes,  drawn  out  to  a  fine  point,  washed 
and  sterilised  in  the  same  way  as  the  specimen  tubes,  are  then  fitted  into  the  holes  in  the  bungs — 
the  drawn-out  portion  being  placed  in  the  bung  so  that  it  shall  be  outside  the  tube  when  the  bung  is 
pushed  home.  The  tubes  are  drained  as  thoroughly  as  possible,  and  the  bungs  with  the  tubes  in 
position  are  fitted.    The  serum  is  filled  into  these  tubes  by  means  of  one  or  other  of  the  following 
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contmuous  pieces  of  apparatus.  The  first  consists  of  a  continuous-delivery  burette  (Fig.  11)  which  I  have 
burette.  modified  somewhat  from  those  ordinarily  in  use ;  it  is  specially  useful  where  small  measured  quantities 

of  serum  have  to  be  decanted.  It  consists  of  a  graduated  burette  (D)  with  a  two-way  stopcock  (E) 
controlling  two  tubes,  one  (H)  leading  into  the  pipette,  the  other  forming  the  delivery  tube  (F),  To 
the  upper  part — which  is  drawn  off  to  a  fine  opening  (A),  and  cut  to  such  a  length  that  the  burette 
holds  a  definite  quantity — is  fused  a  small  glass  chamber,  usually  in  the  form  of  a  bulb.  At  the 
lowest  part  of  this  bulb  is  a  glass  tube  (Cj,  which  serves  to  carry  off  the  overflow  from  the  bui'ette, 
whilst  from  the  upper  portion  is  another  tube  leading  to  the  thistle-head  funnel  (B).  This  second 
tube  is  placed  a  little  to  one  side,  so  that  when  the  serum  rises  rapidly  from  the  constricted 
end  of  the  burette  it  may  not  be  driven  up  the  tube,  but,  impinging  on  the  wall  of  the  globe, 
of  burette°"  ^^^^^  back  and  runs  out  by  the  overflow  pipe.  To  prepare  this  apparatus  for  use  the  whole  of 
this  glass  part  is  washed  with  cold  water,  then  with  hydrochloric  acid,  after  which  it  is  again 
thoroughly  rinsed.  The  stopcock  is  then  wrapped  in  cotton  wadding  and  surrounded  with 
clean  tough  paper,  the  whole  being  tied  with  good  strong  thread.  Around  the  lower  part  of 
the  burette,  with  its  supply  and  delivery  tube  and  the  bore  for  the  stopcock,  cotton  wadding 
and  paper  are  wrapped  and  fixed  in  the  same  way,  and  a  plug  of  cotton  wadding  is  placed  in 
the  thistle-head,  which  is  then  also  covered  in  with  paper  for  the  purpose  of  keeping  off 


Fig.  10. 

A — Inverted  flasks  containing  antitoxic  serum,  on  wooden  stand,  B. 
C — Overflow  bulb. 

D — India-rubber  tube  leading  from  lateral  limb  of  flask  to  filling  way  of  measuring  burette. 
E — Pinch  clip  and  screw  clip  to  control  outflow  of  serum. 

F — India-rubber  tube  taking  overflow  from  bulb  to  sterile  flask,  H,  from  which  air  escapes 

through  sterile  cotton  wadding  by  tube,  G. 
I — Tubes  into  which  antitoxic  serum  is  decanted  to  be  sent  out  to  hospitals. 

dust.  The  stopcock  and  burette  are  then  heated  in  the  hot  air  steriliser  at  a  temperature 
of  about  160°  C. — this  temperature  being  maintained  for  about  three  hours.  The  process 
of  cooling  oft'  should  be  allowed  to  go  on  as  slowly  as  possible,  in  order  that  the  glass  may 
not  fly  at  the  points  of  fusion.  A  small  flask  (Fig.  10,  H),  stoppered  with  an  india-rubber  bung 
through  which  two  glass  tubes  (F  and  Gr)  pass,  each  of  them  plugged  with  sterile  cotton  wadding, 
is  sterilised  by  means  of  steam.  When  the  apparatus  is  to  be  used,  a  piece  of  sterilised  ^-in. 
or  ns  -in.  india-rubber  tubing  is  fixed  to  the  supply  tube  of  the  burette  (Fig.  II,  H),  The  other 
end  of  this  is  filled  with  a  plug  of  sterile  cotton  wadding,  or  is  at  once  connected  by  a  piece  of 
glass  tubing  that  has  been  thoroughly  washed  and  sterilised  with  bi-chloride  of  mercury  (1  per 
1,000),  or  5  per  cent.  carboHc  acid  solution,  to  the  india-rubber  tube  (Fig.  10,  D)  leading  from  the 
flask  containing  the  serum.  Another  piece  of  similar  tubing  is  affixed  to  the  overflow  pipe 
(Fig.  II,  C),  and  to  one  of  the  tubes  (Fig.  10,  F),  from  which  the  sterile  wadding  is  withdrawn, 
leading  to  the  small  sterilised  flask. 

The  wadding  is  now  removed  from  the  lower  part  of  the  burette,  and  also  from  the  stop- 
cock, which,  after  being  smeared  with  a  trace  of  clean  sterile  vaseline,  is  pushed  home ;  the  burette 
is  held  in  position  in  a  wooden  burette  clamp.    These  burettes  are  made  in  various  sizes — 10,  20, 


121 


and  30  c.c. — and  with  one  or  other  of  them  any  quantity  of  serum  from  1  c.c.  to  30  c.c.  may  be 
measured. 

The  clip  (Fig.  10,  E)  is  removed  from  the  india-rubber  tubing  (Fig.  10,  D),  and  as  soon  as 
the  tap  is  turned  serum  runs  down  to  the  supply  tube  and  into  the  burette,  rising  to  the  top,  from 
which  it  overflows  into  the  bulb  (C),  and  so  down  the  waste  tube  (F)  into  the  small  flask  (H),  until 
the  tap  is  turned.  The  air  is  driven  through  the  sterile  cotton  wadding.  If  a  half-turn  is  now 
given  to  the  tap  the  flow  is  cut  off.  One  of  the  tubes  to  contain  the  serum  is  then  taken  in  the 
left  hand,  the  bung  is  withdrawn  with  the  right,  and  another  half-turn  is  given  to  the  stopcock : 
the  serum  is  then  delivered  to  the  glass  tube ;  the  stopcock  is  reversed,  the  serum  again  flows  into 
the  burette,  the  bung  is  rapidly  pushed  home ;  and  the  process  is  repeated  until  the  whole  of  the 
serum  has  been  decanted.  If  from  a  10-c.c.  pipette  a  quantity  of  5  c.c.  is  required  in  each  tube, 
half  a  turn  is  given  the  stopcock  when  the  level  of  the  falling  surface  of  the  serum  reaches  the 
5-c.c.  mark ;  the  second  5  c.c.  is  afterwards  withdrawn  into  another  tube ;  and  so  the  process  goes  on. 
When  larger  quantities  than  10  c.c.  or  smaller  quantities  than  5  c.c.  are  required,  the  20  c.c.  or 
the  30  c.c.  burette  may  be  used,  according  to  the  number  that  will  divide  best  to  give  the  requisite 
number.  After  the  bungs  have  been  well  pushed  home  the  drawn-out  ends  of  the  glass  tubes  are 
rapidly  sealed  off  in  the  blow-pipe  flame,  so  that  if  the  bungs  fit  well  the  tubes  are  practically 
hermetically  sealed. 


Fig.  12. — Improved  Decanting  Appabatcs. 


A — Flasks  containing  serum.  B — Supporting  frame.  C — Burette.  D — Supply'*  pipe  to  burette. 
E — Pinch  clip  on  supply  pipe.  F — Overflow  or  waste  pipe,  leading  to  flask,  H,  with  tube,  G,  to  which  this 
waste  pipe  is  attached.  I — Tubes  ready  to  receive  serum.  K — Delivery  pipes,  etc., 'from  burette. 
L — Cord  working  alternating  spring  lever.  M — Drawer  in  table  N,  which  is  covered  with  plate  ''glass. 
0 — Pedal  to  work  cord  and  lever.    P — Bracket,  on  which  stands  "  waste"  flask. 

'  The  burettes  were  in  the  first  instance  made  without  any  bell  (Fig.  11,  Gr)  to  protect  the  iniproveri 
delivery  tube  from  falling  dust;  but  such  a  bell,  as  drawn  in  the  accompanying  figure,  should  always  apparatus, 
be  added.  Latterly,  especially  when  large  quantities  of  "  blended  "  serums  have  to  be  decanted, 
we  have  used  a  modification  of  the  apparatus  used  in  the  Institut  Pasteur  (Fig.  12).  This  apparatus 
consists  of  a  graduated  tube  (C)  closed  at  the  lower  end  by  an  india-rubber  bung.  Through  this 
bung  runs  a  small  tube  bent  at  right  angles,  the  upright  limb  of  which  is  movable  in  the  bung  and 
can  be  pushed  to  any  required  distance  into  the  outer  tube.  Leading  from  the  horizontal  limb  of 
this  smaller  tube  is  a  piece  of  india-rubber  tubing  to  which  is  attached  a  tube  also  bent  at  right 
angles,  one  end  of  the  tube  serving  as  a  delivery  jet  (K).  The  upper  (horizontal)  limb  passes  into  the 
india-rubber  tubing,  and  the  lower  (vertical)  limb  is  surrounded  by  a  bell  which  prevents  dust  from 
falling  on  to  the  delivery  limb.  Fused  at  right  angles  into  the  lower  part  of  the  burette  is  a  small 
tube  which  is  connected  by  india-rubber  tubing  (D)  with  the  serum  flask  or  jar  (A).     The  upper 
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end  of  the  burette  ends  in  a  bulb,  &c.,  similar  to  that  already  described  on  the  other  piece  of 
apparatus. 

The  india-rubber  supply  and  delivery  tubes  are  so  arranged  between  fixed  and  movable 
blocks,  the  latter  being  placed  one  at  each  end  of  a  kind  of  beam  fixed  on  a  pivot  in  the  middle, 
that  when  one  end  of  the  beam  is  depressed  the  other  is  raised.  When  the  end  to  the  right  is 
raised,  the  supply  tube  is  opened  and  the  delivery  tube  is  closed ;  whilst  when  the  left  end  of  the 
beam  is  raised  and  the  right  is  lowered,  the  supply  tube  is  closed  and  the  delivery  tube  is  opened. 
By  means  of  a  string  (L),  attached  above  to  the  left  of  this  beam  and  below  to  a  pedal,  the  left  end 
is  depressed,  and  as  soon  as  the  weight  of  the  foot  is  taken  from  the  pedal  a  spring  reverses  the 
action.  The  hands  are  thus  left  perfectly  free  to  uncork  and  cork  the  sample  tubes,  and  the 
decanting  is  much  more  rapidly  carried  out  (provided  the  supply  and  delivery  tubes  are  large 
enough)  than  by  means  of  any  other  apparatus  that  has  been  devised.  The  size  of  the  dose  is 
regulated  by  means  of  the  delivery  tube,  which  may  be  moved  up  and  down  to  the  level  of  any 
mark  on  the  burette,  the  burette  being  graduated  from  above  downwards.  Where  large  quantities 
are  to  be  decanted  a  large  sterile  flask  (H)  is  required  to  take  the  overflow.  Here  again  the 
serum  never  comes  in  contact  with  unfiltered  air,  except  during  the  time  that  it  is  passing 


Fig.  13. 


A_30-gallon  stone  jar,  fitted  with  supply  tube,  C,  leading  from  bottom  to  tlie  burette,  B. 
D — Screw-clip  to  control  flow  o£  serum. 
E — Overflow  pipe. 

F— Tube  stoppered  with  cotton  wool  to  allow  of  escape  of  air  from  flask,  G,  receiving  overflow. 

from  the  delivery  jet  to  the  tube,  and  the  danger  of  any  dust  getting  in  is  minimised  by 
having  the  protecting  glass  bell.  In  some  cases,  as  above  indicated,  where  it  has  appeared  to  be 
desirable  to  mix  the  serums  from  several  horses,  or  from  a  large  number  of  bleedings,  large 
Large  stock  30-gallon  stoueware  jars  (Fig.  13,  A)  have  been  used  in  place  of  the  glass  filter  flasks.  An 
upper  orifice  is  fitted  with  a  bung,  through  which  a  short  glass  tube  runs,  the  upper  end  of  this 
tube  being  covered  with  a  plug  of  sterile  cotton  wadding,  held  in  position  by  an  elastic  band.  A 
lower  opening,  made  for  the  reception  of  a  tap,  is  also  closed  with  a  bung,  but  in  this  case  the  glass 
tubing  which  passes  through  the  bung  is  sHghtly  bent,  curving  upwards  so  that  the  inner  end 
of  the  tube  is  raised  some  little  distance  above  the  bottom  of  the  jar.  The  outer  portion  of  the 
tube  may  be  turned  a  little  downwards.  The  inner  upward  bend  allows  of  the  sedimentation  of  the 
serum  to  a  point  below  its  opening,  so  that  only  clear  serum  is  withdrawn.  To  the  outer  end 
of  this  tube  a  piece  of  india-rubber  tubing  (C)  with  a  strong  screw  clip  (D)  is  attached,  and  sterile 
cotton  wadding  is  kept  in  position  over  the  end  of  the  india-rubber  tubing  (untd  it  is  to 
be  fitted  up,  as  in  the  accompanying  Figure,  to  one  or  other  of  the  decanting  burettes),  by  means 
of  an  india-rubber  band. 
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The  ends  of  the  small  glass  tubes  are  then  fused  in  the  blow-pipe  Hame,  the  phials  are  marked  ^^'titoric^Trmn 
with  pink  labels  on  which  the  number  of  the  serum  and  the  number  of  units  in  each  bottle  are 
stamped.  They  are  then  packed  in  boxes,  each  box  containing  25  separate  cardboard  tubes,  into 
which  the  bottles,  each  resting  on  a  little  bit  of  cotton  wadding,  fit.  They  are  then  marked  with 
a  label,  of  one  of  which  the  following  is  a  copy.  Those  tubes  that  are  obtained  by  Medical  Officers 
of  Health  and  others,  through  warrants  forwarded  to  the  Board,  are  labelled  with  yellow  labels 
instead  of  pink.  The  following  is  a  copy  of  one  of  these  labels.  A  record  of  the  serum  sent  to  each 
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R.C.P.  LOND.  &  R.C.S.  ENG. 

DIPHTHERIA  ANTITOXIN  FOR  SPECIAL  USE. 

4,000  Uriits  in  10  ex. 

No.  52. 


hospital  is  kept,  the  number  of  the  serum,  its  strength  in  units  per  c.c,  the  number  of  c.c.'s  in 
each  dose,  and  the  number  of  bottles  sent  out  on  any  given  date.  The  bottles,  bungs,  and  boxes 
are  all  returned  from  the  hospitals  to  the  laboratory,  in*  order  that  they  may  again  be  used. 

DIPHTHERIA  ANTITOXIN. 

Each  bottle  contains  in  units  c.c. 

Sent  out  H)0  to  


Plea.se  return  this  Box.  with  empty  bottles  and 
india-rubber  corks,  to 

THE  LABORATORIES, 

ROYAL  COLLEGE  OF  PHYSICIANS  AND  SURGEONS 
EXAMINATION  HALL, 

Victoria  Embankment, 
No.  LONIDON,  W.C. 

The  following  is  a  copy  of  the  instructions  enclosed  with  each  batch  of  serum  sent  to  any 
one  obtaining  serum  from  the  laboratories  for  the  first  time  :  — 

ROYAL  COLLEGE  OF  PHYSICIANS  OF  LONDON 

AND 

ROYAL  COLLEGE  OF  SURGEONS  OF  ENGLAND. 


THE  LABORATORIES, 

Examination  Hall, 

Victoria  Embankment, 

London,  W.C 

INSTEUCTIONS  FOE  THE  USE  OF 
ANTITOXIC  SEEUM. 


Use  an  injection-syringe  that  will  hold  .10  c.c. 

This  syringe  should  have  an  asbestos  piston,  or  one  that  will 
stand  the  action  of  boiling  water. 

If  the  parts  of  the  syringe  have  not  been  thoroughly  sterilised 
with  carbolic  acid  (1-40),  boil  them  before  using.  This  is  readily 
done  in  a  saucepan  or  a  large  test-tube. 

Wash  the  skin  of  the  flank  with  warm  water  and  soap,  and  then 
with  1-40  carbolic  acid  if  there  is  any  to  be  obtained. 

Use  a  sharp  needle  and  inject  slowly  into  the  loose  subcutaneous 
folds  between  the  crest  of  the  ilium  and  the  last  rib. 

Inject  from  3000  to  4000  units  as  early  as  possible  in  the 
disease.  Give  a  double  dose  if  the  disease  has  gone  beyond  the 
third  day. 

Do  not  inject  the  serum  into  tJie  arm  or  leg.  Keep  the  skin  around 
the  puncture  very  clean. 

Wash  out  the  syringe  with  clean  cold  water  and  then  place  the 
parts  in  carbolic  acid  (1  -40),  or  in  boiling  water  and  wash  out  with 
methylated  spirit  or  absolute  alcohol. 
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Details  of  Treatmeivt  of  Horses  Prodlxing  Antitoxi>^ 


Preliminary 
experiments. 


First  bateli  of 
antitoxic  serum 
witlidrawn. 


Serum  toxin 

treatment 

commenced. 


Bacillus 

Prodigiosus 

treatment. 


Horse  No.  1,  "Charger,"  Bay  Gelding. — Chart  No.  1  and  Table  CXI, 

It  will  be  seen,  from  a  careful  consideration  of  the  injections  marked  on  this  chart — the 
insignificant  local  reactions  and  the  slight  temperature  oscillations  obtained — that  this  first  animal 
was  treated  in  a  very  cautious  fashion,  and  in  the  first  instance  with  perhaps  even  more 
caution  than  was  necessary,  taking  into  consideration  the  fact  that  Roux  and  Yersin's  work  had  at 
that  time  been  published.  It  was  thought  desirable,  however,  to  run  no  unnecessary  risk,  and  for 
us  to  feel  our  way  carefully  in  applying  a  method  of  which  we  had  comparatively  little  experience, 
especially  in  the  case  of  large  animals.  It  appears  that  during  the  first  three  months  the  local 
reactions  obtained  were  very  slight  indeed,  and  that  during  the  first  five  months  the  rise  of 
temperature  beyond  100°  F.  (37*7°  C.)  was  obtained  on  five  occasions  only.  The  toxin  that  was 
used  was  so  weak — usually  D  T  W-'^^,  and  never  higher  than  D  T  N^-^ — that  it  could  have 
produced  only  slight  effects  even  had  it  been  injected  in  larger  quantities;  still,  the  normal  line  of 
the  temperature  was  disturbed,  and  slight,  and  in  some  cases  somewhat  long-continued,  local 
reactions  were  obtained  by  the  injection  of  gradually  increasing  doses  of  toxin  but  slightly 
stronger  than  that  originally  used,  given  at  intervals  of  three  or  four  days.  It  will  thus  be 
seen,  on  following  the  chart  and  noting  the  number  after  each  injection  of  toxin — this  number 
referring  to  the  strength  of  the  toxin  injected — that  there  was  at  first  a  steady,  and  later  a 
more  rapid,  rise  in  the  number  of  lethal  doses,  the  lethal  dose  representing  the  quantity 
necessary  to  kill  a  250-grammes  guinea-pig  on  the  fourth  day.  The  first  really  marked  reaction 
was  obtained  on  the  10th  of  April.  After  this  good  reactions  were  noted  on  the  4th,  6th, 
and  24th  of  May  and  on  the  4th  of  June.  Up  to  this  date  it  had  been  thought  unnecessary 
to  bleed  the  horse  for  anything  more  than  samples  of  blood,  but  now  half  a  litre  of  serum  having 
an  antitoxic  value  of  20  units  per  cubic  centimetre  was  withdrawn ;  serum  of  this  strength  had 
been  obtained  only  after  five  months  from  the  commencement  of  treatment.  The  same  intermittent 
treatment  was  continued  throughout  this  year,  and  on  October  10th  the  strength  of  the  serum  had 
risen  to  40  units  per  c.c,  and  on  the  7tli  of  November  to  50  units ;  the  earlier  of  these 
samples  were  looked  upon  as  corresponding  approximately  to  the  serum  sent  out  by  Roux  as 
suitable  for  the  treatment  of  diphtheria  patients,  and  was  the  serum  used  until  February,  1896, 
when,  in  consequence  of  the  results  obtained  by  Dr.  Wood  on  smaller  animals,  this  horse,  along 
with  several  others,  was  treated  with  the  object  of  determining  whether  it  was  possible 
by  a  cumulative  method  of  treatment,  and  by  the  injection  of  large  quantities  of  serum  toxin,  to 
induce  a  more  rapid  formation  of  antitoxin.  On  the  5th  of  February  a  well-marked  reaction 
was  obtained  by  injecting  550  c.c.  of  toxin  (D  T  N°-oi),  followed  by  a  four  days' reaction  produced  by 
injections  of  comparatively  large  quantities  (1,500  c.c.  in  all)  of  this  weak  toxin,  with  the  addition 
on  the  last  occasion  of  100  c.c.  of  Dr.  Wood's  serum  toxin.  There  was  a  rapid  and  regular  rise  of 
temperature  on  these  four  days,  and  the  swelling  was  never  allowed  to  disappear.  The  last  injection 
was  made  on  the  13th,  and  the  animal,  bled  on  the  21st,  yielded  a  serum  having  an  antitoxic  value 
of  75  units  per  c.c.  In  March,  as  will  be  seen  from  the  chart,  the  action  of  the  diphtheria  toxin 
was  assisted  by  the  addition  of  a  culture  of  Bacillus  prodigiosus,  and  this  mixture  when  injected 
gave  rise  to  a  very  marked  rise  in  temperature  — a  considerably  greater  rise  in  proportion  than 
was  obtained  as  regards  the  local  reaction ;  but  in  subsequent  injections,  although  very  large 
quantities  were  given,  the  rise  of  temperature  was  not  so  marked,  but  the  local  swelling  was 
considerably  greater.  On  the  25th  the  serum  contained  140  antitoxin  units  per  c.c,  the  highest 
point  reached  in  serum  taken  from  this  horse  ;  for,  although  marked  and  continuous  reactions  were 
obtained  both  in  April  and  in  May  by  the  use  of  prodigiosus  culture  along  with  the  toxin,  the 
antitoxic  value  of  the  serum  had  fallen  on  the  20th  of  April  to  120  units  per  c.c,  and  on  the  5th 
of  June  to  90  units.  In  August,  as  the  result  of  a  couple  of  sharp  reactions,  after  the  animal  had 
been  allowed  to  rest  for  a  few  weeks,  the  serum,  on  the  6th,  contained  80  units.  Following  this, 
two  sharp  reactions  were  obtained  on  September  20th  and  23rd,  especially  on  the  second  occasion,  the 
temperature  rising  to  103°  F.  (39*5°  C).  On  the  20th  October  the  blood  contained  90  units  per 
c.c.  Nothing  further  was  done  to  this  animal  until  February  19th,  20th  (intravenous),  22nd,  and 
27th,  when  two  injections,  one  of  toxin  and  one  of  serum  toxin  D  T  N°'°^  (about  500  c.c.  on  each 
occasion),  were  given.  With  the  first  two  injections  the  temperature  rose  to  104°  F.  (40°  C), 
and  after  the  third  to  103*  F.  (39-5°  C).  These  injections  were  followed  up  by  subcutaneous 
injections  of  D  T  toxin,  200  c.c  on  the  26th,  and  450   c.c,  on   the   27th.      As  a 

result  of  this  there  was  prolonged  swelling,  accompanied  by  a  rise  in  temperature  to 
102-8°  F.  (39-4°  C).  On  the  23rd  of  March  the  serum  was  found  to  contain  125  units 
per  c.c,  but,  as  this  was  now  considerably  weaker  than  the  other  serum  we  were  using,  it  was 
decided  to  discontinue  the  use  of  this  horse,  and  after  this  date  the  serum  was  not  again  used. 
The  figures  in  connection  with  the  treatment  of  this  horse  are  given  somewhat  more  fully  and 
over  a  longer  period  than  in  the  case  of  most  of  the  other  animals,  especially  during  the  early  period 
during  which  the  animal  was  under  treatment,  as  it  may  be  taken  as  a  fairly  typical  example  of 
the  results  obtained  by  the  older  and  more  cautious  method  of  treatment ;  and  it  was  the  result 
obtained  in  this  and  similar  cases,  as  compared  with  those  obtained  by  the  more  rapid  methods, 
which  first  drew  our  attention  to  the  fact  that  there  appears  to  be  an  essential  and  fundamental 
difference  between  the  methods  to  be  adopted  for  producing  artificial  immunity  in  an  animal, 
and  those  to  be  resorted  to  for  the  purposes  of  obtaining  high  antitoxic  value  of  the  serum.  There 
can  be  no  doubt  that  it  is  possible  so  to  treat  an  animal,  especially  by  prolonging  the  process  of 
treatment  over  a  considerable  period,  as  to  obtain  a  very  great  resistance  to  the  action  of  diphtheria 
toxin,  and  large  quantities  may  be  injected  without  giving  rise  either  to  any  increase  of  temperature, 
or  to  the  production  of  marked  swelling.  In  these  cases  the  resulting  amount  of  antitoxin  in  the 
blood  is  comparatively  small.  On  the  other  hand,  it  was  noticed  that  following  the  introduction  of 
considerable  quantities,  no  doubt  of  weak  toxin,  large  quantities  of  antitoxin  were  formed, 
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especially  when  the  rise  of  temperature  was  marked  acd  the  local  reaction  was  very  distinct ;  indeed^ 
the  production  of  antitoxin  appears  to  rise  so  long  as  it  is  possible  to  obtain  local  and 
continuous  reactions,  as  manifested  by  the  swellings  and  the  rise  of  temperature.  As  soon  as  it  is 
no  longcT  possible  to  obtain  these  reactions  the  immunity  of  the  animal  may  remain  or  be  actually 
increased,  but  the  power  of  forming  antitoxin  is  gradually  lost ;  and  it  would  appear  that  as  we  have 
the  functions  necessary  for  the  production  of  an  active  immunity  developed,  those  necessary  for 
the  production  of  antitoxin  are  allowed  to  fall  into  disuse,  perhaps  because  they  are  no  longer 
required.  It  would  appear,  indeed,  that  as  the  cells  of  the  tissues  become  so  far  fundamentally 
changed  that  they  can  carry  on  the  work  in  the  presence  of  toxins,  the  separate  antitoxins  which 
neutralise  the  antitoxin  outside  the  cell,  no  longer  being  required,  are  not  formed.  We  shall  have 
to  refer  to  this  in  connection  with  the  treatment  of  several  of  the  other  horses. 
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Horse  No.  2,  "Brown  Pony,"  Gelding. — Chart  No.  2  and  Table  CXII. 

The  treatment  of  this  animal  was  commenced  on  the  24th  of  January,  1895,  and  until 
January,  1896,  was  treated  on  much  the  same  lines  as  Horse  No.  1  (see  Chart  No.  1)  ;  the  highest 
antitoxic  value  that  was  reached  during  this  period  being  on  the  14th  of  October,  when  the 
serum  contained  45  units  per  c.e.  On  the  22nd  of  January,  1896,  after  it  had  been  found 
on  the  11th  that  the  temperature  was  scarcely  raised  by  an  injection  of  400  c.c.  of  D  T  N"'"^,  and 
finding  that  the  serum  on  the  14th  had  an  antitoxic  value  of  40  antitoxin  units  per  c.c,  a  more 
vigorous  method  of  treatment  was  commenced  on  the  22nd,  and  by  means  of  mixtures  of  the  serum 
toxin  and  the  ordinary  toxins  (D  T  N^-^^-  and  D  T  N''"^),  previously  used — five  injections  in  fifteen 
days — Dr.  Wood  obtained  well-marked  temperature  and  local  reactions  (see  chart).  The  last  of  these 
injections  was  given  on  the  5th  of  February,  and  the  animal  was  bled  on  the  14th,  and  then  again 
on  the  21st  of  that  month,  and  on  both  occasions  it  was  found  that  there  had  been  a  marked  rise 
in  the  antitoxic  value  of  the  serum,  each  serum  now  containing  150  units  per  c.c.  On  the  10th  of 
March  treatment  was  again  commenced,  and  in  order  to  obtain  a  condition  of  "  instability,"  which ' 
it  was  argued  had  much  to  do  with  the  production  of  antitoxin,  two  doses  of  sterilised 
prodigiosus  were  injected.  Here,  as  in  the  case  of  Horse  No.  1,  the  rise  of  temperature  after  the 
first  injection  was  very  marked,  reaching  104*8°  F.  (40*4°  C.)  on  the  evening  after  the  second 
injection.  Here  again,  as  in  the  case  of  Horse  No.  1,  the  swelling  was  not  especially  marked,  but 
after  the  injection  of  200  c.c.  of  serum  toxin,  followed  by  200  c.c.  on  the  14th,  200  c.c.  D  T  N 
on  the  15th,  and  on  the  16th  350  c.c.  of  serum  toxin,  reactions  of  102°,  101°,  and  102-5°  F. 
(39°,  38*3°,  and  39*2°  C.)  were  obtained, accompanied  by  a  well-marked  swelling,  which  lasted  from  the 
12th  to  the  19th, — and  again  by  four  injections  on  the  25th,  27th,  30th  of  March,  and  1st  of  April,  these 
being  followed  by  a  rise  of  temperature  to  103°  F.  (39*5°  C.)  on  the  27th  of  March, — and  again 
on  the  1st  of  April,  the  swelling  being  almost  continuous,  although,  of  course,  it  was  more  marked 
after  each  injection.  The  result  of  this  continuous  treatment  was  that  the  serum  obtained  from 
blood  drawn  on  the  3rd  of  April  contained  400  antitoxin  units  per  c.c,  the  strongest  serum  that 
up  to  that  time  we  had  obtained  ;  and  allowing  that  the  antitoxic  value  of  the  blood  had  not 
fallen  between  the  21st  of  February  and  the  10th  of  March,  there  had  been  a  rise  of  250  units  per 
c.c.  in  twenty-five  days.  It  will  be  seen  from  the  chart  that  by  the  injection  of  diphtheria  toxin 
and  cultures  of  B.  prodigiosus,  accompanied,  or  followed,  by  occasional  injections  of  serum  toxin, 
this  high  antitoxic  value  was  maintained  during  April ;  but  that  during  May,  when  the  treatment 
appears  to  have  been  almost  identical,  and  the  local  reactions  were  the  same,  if  not  more  marked, 
though  the  temperature  reactions  were  never  quite  so  high,  the  value  of  the  serum  had  fallen  to  350 
units  per  c.c.  In  the  above  statement  one  important  reservation  must  be  made  as  regards  the  identical 
treatment,  and  that  is,  that  a  couple  of  doses  of  alkali  albumen  toxin  were  substituted  for  the  serum 
toxin,  of  which  none  was  injected  during  this  period.  In  June  and  the  early  part  of  July,  treat- 
ment was  discontinued  ;  but  on  the  18th,  19th,  and  20th  of  July  three  large  doses  of  toxin  (D  T  N°  i) 
were  given,  and  when  the  animal  was  bled  on  the  25th  the  serum  again  had  a  value  of  400  units 
per  c  c.  In  August  the  same  results  were  obtained;  but  in  September,  although  good  reactions 
were  obtained  by  a  couple  of  injections  of  toxin  (D  T  N"-^)  on  the  18th  and  21st,  the  animal  was  not 
bled  until  the  22nd  of  October,  and  it  was  then  found,  probably  owing  to  the  long  period  that  had 
elapsed  since  the  last  injection,  that  the  serum  had  now  a  value  of  only  270  units  per  c.c,  and  it  fell 
on  successive  bleedings  to  250  units  and  then  to  225  units  per  c.c.  In  February,  1897,  an  attempt 
was  made  to  increase  the  value  of  the  serum  by  injecting  diphtheria  toxin  (D  T  NO-^^)  intravenously. 
Here,  as  might  be  expected,  good  temperature  reaction  was  obtained,  but  there  was  practically  no  local 
reaction  of  any  kind.  Five  of  these  intravenous  injections,  followed  by  one  subcutaneous  injection  at 
an  interval  of  four  days,  produced  entirely  unexpected  results,  as,  when  six  days  later  the  animal 
was  bled,  it  was  found  that  the  serum,  instead  of  having  a  higher  value,  had  fallen  from  225  units  per 
c.c  on  February  9th  to  125  units  on  March  the  4th.  It  should  be  carefully  noted  that  there  had 
been  little  local  swelling  during  this  period.  From  the  6th  to  the  12th  of  March  three  intravenous 
injections  of  toxin  (D  T  N^-^  and  D  T  N^-^^)  and  serum  toxin,  and  four  subcutaneous  injections  of  the 
same  toxin,  gave  rise  to  a  marked  increase  of  temperature,  this  being  accompanied  by  much  more 
marked  and  continuous  swelHng  than  that  recorded  as  the  result  of  the  previous  injections,  and  it  was 
found  that  blood  taken  on  the  20th  of  March  had  again  run  up  in  antitoxic  value,  the  serum  now 
containing  250  units  per  c.c  In  the  subsequent  treatment  during  1897  it  was  our  aim  to  keep  up 
continuous  swelling  for  four  or  five  days,  and  to  keep  an  oscillating  temperature,  as  it  had  been  found 
that  wherever  we  were  successful  in  doing  this  we  obtained  an  increase  in  the  antitoxic  value  of  the 
serum,  but  that  wherever  we  failed  in  this,  owing  to  an  insufficient  supply  of  toxin  or  serum  toxin,  or  to 
accidents  to  any  of  the  injection  apparatus,  or  to  the  occurrence  of  slight  attacks  of  laminitis,  from 
which  this  animal  suffered  from  time  to  time,  there  was  a  fall  in  the  antitoxic  value  of  the  serum. 
These  statistics  are,  however,  given  in  tabular  form  on  page  127,  and  need  not  here  be  gone  into.  In 
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January,  1898.  after  there  had  been  a  considerable  fall  in  the  strength  of  the  serum,  an  effort  was 
made  to  again  increase  its  value  by  means  of  a  cumulative  treatment,  which  had  been  so  successful 
in  1896.  The  result  of  this  may  be  seen  in  the  second  part  of  the  chart,  but  it  will  be  noted 
that  the  potency  of  the  serum  had  risen  only  some  50  units  per  c.c.  in  three  months— from  250  on 
the  17th  of  January  to  300  on  the  25th  of  April.  It  will  be  observed,  therefore,  that  the  best 
result  was  obtained  wherever  the  rise  of  swelling  and  temperature  had  corresponded,  the  oscillation 
of  the  temperature  apparently  having  more  to  do  with  the  increased  antitoxic  value  than  the 
actual  increase  on  any  single  occasion.  This  last  statement,  however,  is  not  fully  borne  out  by 
the  curves  during  April. 


Horse  No.  3,  "Bay  Mare."— Chart  No.  3  and  Table  CXIII. 

antitoxic  value  both  of  the  horses  already  described  the  results  obtained  during  the  first  year  of  treat- 

ment were  looked  upon  as  being  eminently  satisfactory,  and  it  was  only  when  we  came  to  put  the 
"  serum  toxin "  method  into  wider  operation  that,  by  comparison,  the  earlier  results  became 
insignificant.    The  next  animal  (Chart  3 — Bay  mare)  had  also  reached  what  might  be  termed  the 
useable  strength  of  antitoxin  during  this  first  year ;  but  it  was  not  until  the  10th  of  October,  after 
the  injection  of  toxin  (D  T  N*^'^-^)  and  serum  toxin,  that  the  value  of  the  serum  had  risen  to  40 
units  per  c.c.  on  October  22,  at  which  figure  it  remained  on  the  9th  of  November.    On  the  23rd 
of  November  300  c.c.  toxin  (D  T  N**-^')  was  injected,  and  on  the  3rd  of  December  400  c.c.  of  the 
same  toxin,  but  still  there  was  no  rise  in  strength;  and  again,  on  the  15th  of  January,  1896, 
it  had  fallen  to  25  units  per  c.c,  although  over  one  litre  of  toxin  had  been  introduced  at  three 
injections  since  the  last  bleeding.    From  the  5th  to  the  12th  February  five  injections,  varying 
in  amount  from  200  to  600  c.c.  of  D  T  N"'^^,  were  given  (1,750  c  c.  in  all  being  given).    It  must 
More  rapid  rise  be  bome  in  mind  that  this  toxin  was  very  weak  ;  still,  good  reactions  were  obtained,  and  on  the 
Prod^tosus  and  14th  the  value  of  the  serum  had  risen  to  35  units  per  c.c.    During  March  (from  the  10th,  and 
serum  toxin.  ^^^^       April)  eleven  injections — eight  of  toxin  (mostly  weak  from  D  T  N"-*^!  to  D  T  N*^--,  on 

four  occasions  with  sterilised prodigiosus)  and  four  of  serum  toxin,  "the  injections  being  sometimes 
mixed,  pi^odigiosus  being  given  with  toxin  and  serum  toxin."  On  the  3rd  April  the  antitoxic  value 
of  this  serum  had  risen  to  100  units  per  c.c.  It  should  be  noticed  on  this  chart  how  the  temperature 
oscillated  with  the  first  sudden  rise  to  103*2,  and  how  well  marked  was  the  local  reaction.  It 
should  also  be  noticed  that  the  blood  was  taken  within  36  hours  of  the  last  injection.  From  the 
10th  of  April  to  the  25th  seven  injections  were  given,  still  larger  quantities  (D  T  to  D  T  N°'^) 
being  used  than  in  the  previous  series  of  injections.  Prodigiosus  was  given  twice,  and  serum 
toxin  once  ;  the  temperature,  however,  never  rose  to  more  than  101'7''  F.  (38*6°  C),  and  the 
local  reaction  was  neither  so  marked  nor  so  continuous  as  in  a  previous  series  of  injections.  The 
strength  of  the  antitoxin  was  now  found  to  have  fallen  on  28th  of  April  to  60  units  per  c.c.  A 
further  attempt  was  made  to  raise  the  value  of  the  serum,  and  from  the  7th  of  May  to  the  2nd 
of  June  ten  injections  (D  T  N"-*^^  to  D  T  N°-^')  were  given,  prodigiosus  products  being  used  on  four 
occasions.  Alkali  albumen  toxin  was  injected  twice,  and  well-m.arked,  though  intermittent,  local 
reactions  were  obtained,  the  temperature  being  kept  oscillating  during  a  great  part  of  the  period. 
On  June  5th  the  animal  was  bled,  but  the  serum  was  found  to  contain  only  50  units  per  c.c.  In 
August  it  had  fallen  still  further — to  30  units  per  c.c. — and  it  was  decided  to  discontinue  treatment 
of  this  animal,  which  we  were,  therefore,  compelled  to  look  upon  as  one  of  our  failures.  The 
Mare  kept  to  be  animal,  however,  was  in  beautiful  condition,  and  was  afterwards  driven  in  the  dog-cart  in  which 

driven  in  uO£j-  .  ^ 

cart.  toxins  Were  taken  to  the  stable  and  antitoxins  brought  to  the  laboratories.    It  is  very  remarkable 

that  we  should  have  failed  so  utterly  with  this  animal,  but  it  ultimately  became  evident  that  it 
was  simply  a  waste  of  time  and  material  to  attempt  to  raise  the  antitoxic  strength  of  the  serum 
when  once  it  had  commenced  to  fall  from  the  not  very  high  point  that  it  reached  in  1896. 


Horse  No.  4,  "Chestnut  Cob." — Table  CXIV. 

This  horse  came  under  treatment  on  29th  April  and  was  injected  until  10th  October,  1895, 
during  which  time  it  received  quantities  of  toxin  varying  from  1  c.c.  to  75  c.c.  (D  T  N^""-  to 
D  T  NO-2)  in  18  injections. 

During  August  and  September  25  c.c.  of  serum  toxin  was  added  to  each  five  of  the 
injections.  On  the  22nd  October  the  animal  was  bled,  and  the  serum  was  found  to  contain  40 
antitoxin  units  per  c.c.  The  same  treatment,  eight  injections,  was  continued  up  to  11th  January, 
1896.  On  the  9th  November  the  antitoxic  value  of  the  serum  was  40  units  per  c.c,  on  6th 
Continuous  December  45  units,  and  on  15th  January  45  units.  At  the  end  of  January  the  continuous 
cSnmenced.  treatment  already  mentioned  in  the  case  of  the  other  horses  was  resorted  to,  and  between  the 
commencement  of  this  on  29th  January  and  14th  February  a  rise  in  the  antitoxic  strength  to  75 
units  per  c.c.  took  place.  The  serum  remained  at  this  strength  on  21st  February.  From  the 
9th  to  the  23rd  March  large  quantities  of  tuberculin  were  given  in  conjunction  with  D  T  N^-**^ 
to  D  T  N'^'--,  a  single  intravenous  injection  of  D  T  N''-°^  being  given  on  the  20th. 

In  this  way  the  temperature  was  raised  very  considerably,  on  one  occasion  to  103*5°  F.,  and 
marked  and  continuous  swelling  was  obtained.  On  the  25th  the  serum  had  a  value  of  110  units 
per  c.c.  From  the  10th  to  the  18l:h  April  six  injections  were  made;  to  three  of  these  sterilised 
prodigiosus  cultures  were  added,  and  in  one  serum  toxin  was  given,  the  quantity  of  toxin  injected 
varying  from  300  c.c.  D  T  N^-^^s  to  700  c.c.  D  T  N*^-^-.  The  swelling  and  temperature  were 
maintained  at  a  medium  height  during  the  whole  of  this  period.  On  20th  April  the  serum  had 
an  antitoxic  value  of  150  units  per  c.c. 

During  May  the  treatment  was  exceedingly  vigorous ;  the  temperature  and  swelling  were 
maintained  almost  continuously  at  a  considerable  height,  an  injection  being  given  as  soon  as  the 


IN "3. 1  HORSE  N?3.  "BAY MORE 


Temperature,  Swelling,  and  Antitoxin  Chart  of  Horse  W.  3. 


Sote.    DTS  -04.  etc..  should  read  DTN'  ot.  etc.     FER.  -  Fermented.     PRODIQ.  -  Cultivation  of  Bacillus  Prodigiosus.     ALK.  ALB.  -  Alkaline  Albumen.     INTRAV.  -  Intravenous  Injection.     SUB.  .  Subcutaneous  Injection.     STER.  -  Sterilized  by  Heat     UNSTER.  -  Living  Cultivation.     S.T.  .  Serum  Toxin. 
BLACK  BLOCKS  indicate  relative  amount  and  duration  of  Swelling.     RED  BLOCKS  indicate  Units  of  Antitoxin  per  c.c.  of  Serum.    (Bach  square  corresponds  to  10  Antitoxin  Units  per  c.c.)     L.  (in  Red)  -  Litre. 
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temperature  went  down  and  the  swelling  had  passed  off,  sufficient  in  each  case  to  cause  a  sudden 
rise  above  101°  and  a  marked  swelling.  P'rom  the  7th  to  the  30th  11  of  these  injections  were 
made  with  D  T  to  D  T  N"-i%  and  to  four  out  of  the  first  five  a  quantity  of  the  sterilised 
prodigiosus  culture  was  added. 

On  the  3rd  June  the  serum  of  the  blood  withdrawn  still  contained  only  160  units  per  c.c. 
Unfortunately,  the  treatment  was  stopped  for  a  period  of  nearly  two  months ;  and  although  three 
good  reactions  had  been  obtained  between  29th  July  and  3rd  August,  the  blood  withdrawn  on  the 
6th  was  found  to  contain  only  75  units  ;  and  on  October  the  22nd,  three  reactions  only  having 
been  obtained  on  the  19th,  22nd,  and  24th  September,  the  value  of  the  serum  had  fallen  to  40 
units  per  c.c.  The  serum  from  this  horse  was  therefore  no  longer  used  for  the  treatment  of 
patients  in  the  hospitals  under  the  Board. 


Serum,  toxin 

treatment 

bejun. 


Cumulative 
action  of 
stimulants. 


Extraordinary 
rise  of  potency 
of  serum. 


Followed  by  a 
gradual  tall. 


Horse  No.  5,  "Dun  Cob"  Mare. — Chart  No.  4  and  Table  CXV. 

In  the  case  of  this  animal  the  injections  of  weak  toxin  were  made  at  considerable  intervals 
—  six  during  three  and  a  half  months — only  such  toxin  as  could  be  spai'ed  from  the  other  animals 
being  used.  It  was  thought  that  perhaps  a  more  permanent  resistance  to  the  action  of  the  toxin 
might  thus  be  obtained.  On  the  23rd  May  1  c.c.  D  T  N*^""^  was  injected  :  there  was  a  slight  rise 
of  temperature  (less  than  a  degree),  and  a  swelling  the  size  of  the  palm  of  the  hand.  On  the  7th 
of  August  20  c.c.  D  T  N^-^"  gave  rise  to  very  slight  swelling.  On  the  17th  August  Dr.  Wood's 
serum  toxin  was  first  used  along  with  ordinary  broth  toxin  (D  T  N"-*^-  and  D  T  N°-i-^),  three  injections 
of  the  mixture  being  given  during  the  month  and  six  during  the  next  three  weeks  (D  T  N"-^^) ;  the 
last  four  of  these  being  simply  weak  diphtheria  toxin,  but  given  in  considerably  larger  doses.  The  last 
of  these  mixtures  consisted  of  25  c.c.  of  serum  toxin  and  15  c.c.  D  T  N^-^-',  and  the  last  dose  of 
toxin  alone,  on  the  10th  of  October,  consisted  of  75  c.c.  D  T  N^-^'.  Following  these  injections  the 
temperature  and  local  reactions  were  much  more  marked;  twelve  days  later — October  the  22nd — the 
animal  was  bled,  and  the  serum  was  found  to  contain  50  antitoxin  units  per  c.c.  On  the  31st 
October  and  4th  November  comparatively  large  doses  of  D  T  N'^-i^ — iQO  c.c.  and  125  c.c.  respectively 
— were  injected,  but  the  reactions  were  not  very  marked  in  either  instance.  Five  da3's  later — 
November  9th — the  serum  had  an  antitoxic  value  of  50  units  per  c.c.  During  the  next  month 
(23rd  November  and  3rd  December)  two  injections  of  300  c.c.  each  D  T  N''-^^  both  followed  by 
fairly  good  reactions,  were  given,  and  on  7th  December  the  serum  had  a  strength  of  60  units  per 
c.c.  The  horse  was  then  allowed  to  rest  until  the  11th  of  January,  when  300  c.c.  D  T  N'^-i=  was 
injected.  This  was  followed  by  good  local  reaction,  though  there  was  little  rise  of  temperature. 
Nevertheless,  the  serum  taken  on  the  15th  contained  90  antitoxin  units  per  c.c.  From  the  22nd 
January  to  the  15th  February  (see  Chart  No.  4)  1,150  c.c.  of  serum  toxin  and  3,715  c.c.  of  weak 
toxin  (DTN^-oi  to  D  T  N°-"*)  were  injected  in  ten  injections,  and  from  the  8th  to  the  18th  the 
swelling  was  never  allowed  to  disappear,  a  fresh  injection  being  given  before  the  effects  of  the 
previous  one  had  passed  off.  During  this  time  the  temperature  never  rose  to  101°  F.  (38'3*  C), 
and  the  swelling  was  only  twice  more  than  18"  X  18  "  x  2".  The  blood  drawn  on  the  21st  of 
February,  however,  had  an  antitoxic  value  of  250  units  per  c.c.  As  a  result  of  these  experiments, 
after  giving  the  horse  a  rest  for  seventeen  days,  Dr.  Wood,  in  order  to  obtain  a  cumulative  action 
and  to  increase  the  general  and  local  reactions  by  applying  another  stimulating  substance  along 
with  the  specific  diphtheria  toxin,  injected  mallein — 2  c.c.  on  the  10th  March,  2  c.c.  on  the  11th, 
and  4  c.c.  on  the  12th:  there  was  little  local  reaction  ;  but  on  the  13th,  after  the  injection  of  300  c.c. 
D  T  N*'^^  local  reaction  was  marked.  Before  this  had  disappeared,  on  March  14th,  500  c.c. 
D  T  N^-^'^  along  with  5  c.c.  mallein  was  injected  on  one  side,  and  300  c  c.  D  T  N^  i"'  on  the  other ;  this 
caused  the  temperature  to  rise  to  102°  F.  (39°  C.) ;  there  was  also  extensive  local  reaction  ;  this  local 
reaction  was  maintained  for  four  days  by  two  further  injections,  one  without  and  one  with  2  c.c. 
mallein.  400  c.c.  D  T  NO-<^i  was  injected  intravenously  on  the  20th  March,  when  the  temperature 
again  ran  up  to  nearly  102*^ F.  (39''C.);  then  400  c.c.  DTN"-""  was  injected  subcutaneously,  on  23rd 
March:  this  was  followed  by  slight  reaction.  On  testing  the  antitoxic  value  of  the  blood  drawn 
on  the  25th  March,  a  most  extraordinary  rise  was  found  to  have  taken  j^lace,  each  c.c.  of  serum 
now  containing  1,000  antitoxin  units.  On  the  6th  of  April  the  animal  was  again  bled;  the 
antitoxic  value  of  the  serum  now,  however,  was  only  800  units  per  c.c.  After  three  days'  rest 
vigorous  treatment  was  again  commenced :  injections  of  serum  toxin,  diphtheria  toxin  grown  in 
fermented  broth  (D  T  N°-'^^  to  D  T  N'^-^),  and  a  sterilised  growth  of  Bacillus  prodigiosus  were 
given — nine  injections  in  sixteen  days.  (See  Chart  No.  4,  9th  to  25th.)  The  temperature 
was  kept  running  up  and  down,  and  as  soon  as  the  swelling  after  each  injection  began 
to  moderate  another  injection  was  given,  in  order,  if  possible,  to  bring  about  a  further 
increase.  On  the  28th  the  serum  of  the  blood  withdrawn  contained  only  700  A.U.  per  c.c.  From 
May  7th  until  May  23rd  well-marked  local  and  temporary  reactions  were  obtained  by  means  of 
injections  of  fermented  toxin,  alkali  albumen  toxin,  and  prodigiosus  cultures,  these  being  given  at 
intervals  of  from  one  to  four  days — -eight  injections,  varying  in  quantity  from  200  c.c.  D  T  N^-^^^ 
to  700  c.c.  alkali  albumen  toxin,  being  given  during  this  period.  The  animal  was  bled  on  the 
29th  of  May,  when  the  serum  was  found  to  again  have  a  strength  of  800  units  per  c.c. 
Unfortunately,  this  animal  was  not  bled  again  until  the  month  of  July,  when,  after  comparatively 
slight  local  and  temperature  reactions,  the  result  of  daily  injections  on  the  18th,  19th,  and  20th 
of  700  c.c,  450  c.c,  and  550  c.c.  of  D  T  the  serum  value  had,  on  the  25th,  fallen  to 

650  units  per  c.c  In  August,  as  the  result  of  injections — 600  c.c.  on  the  11th,  600  on  the  13th, 
and  450  on  the  15th  of  D  T  N0-08_the  temperature  rose  to  lOl'S''  F.  (38-8^  C),  and  well-marked 
and  continuous  local  reaction  was  obtained — the  serum  on  the  18th  had  a  strength  of 
600  units  per  c.c.  Moderate  reactions  were  obtained  by  the  use  of  toxin  injected  on 
the  18th,  21st,  and  24th  September.     The  serum  separated  from  blood  drawn  on  the  22nd 
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Inlection      SUB.  "  Subcutaneous  injection.  ;sick. 
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October  contained  550  units  per  c.c.  The  animal  was  then  allowed  to  rest  for  another  month, 
but  was  bled  on  the  21st  November,  when  the  strength  had  fallen  to  400  units  per  c.c. 
On  the  24th  4.50  c.c.  D  T  Is™-!^  was  injected  subcutaneously.  A  month  later  350  c.c.  D  T  N^-i 
was  injected  intravenously.  Five  days  later — on  29th  December — a  similar  intravenous  injection 
was  made.  On  neither  of  these  occasions  was  there  more  than  a  slight  rise  of  temperature.  On 
5th  January,  1897,  200  c.c.  D  T  N'^''^'  was  injected  intravenously,  and  on  the  9th  January,  1897,  the 
serum  contained  only  350  units  per  c.c.  The  animal  was  allowed  to  rest  until  the  23rd  January 
(see  Chart  No.  4),  when  it  received  400  c.c.  subcutaneously,  and  on  25th  250  c.c.  D  T  N''--^ 
A  slight  rise  of  temperature  followed  the  first  injection,  but  following  the  second  there  was  very 
little  rise,  although  there  was  well-marked  local  reaction.  On  February  5th,  1897,  the  serum 
contained  only  300  units  per  c.c.  On  the  16th  February  a  course  of  intravenous  injection  was 
commenced  which  lasted  for  six  days — until  the  22nd — six  injections  being  given  in  this  period, 
the  toxins  used  varying  from  400  c.c.  D  T  N"-"^  to  300  c.c.  D  T  'N''--%  1,650  c.c.  being  given  in  all; 
the  last  injection  consisting  of  100  c.c.  of  unsterilised  serum  toxin  subcutaneously  and  100  c.c. 
intravenously.  The  rise  in  temperature  was  marked.  On  26th  and  27th  February  two  doses  of 
D  T  N"-^'^ — the  first  of  400  c.c,  the  second  of  350 — were  given  subcutaneously.  The  local  reaction 
was  fairly  marked,  and  after  the  second  injection  the  temperature  rose  to  102°  F.  (39°  C).  On  the 
4th  of  March  the  serum  contained  375  anititoxin  units  per  c.c.  Another  week  of  mixed  injection 
intravenously  and  subcutaneously,  with  fairly  marked  local  reaction,  followed  by  a  week's  rest, 
brought  the  strength  of  the  antitoxin  to  400  units  per  c  c. ;  but  the  intravenous  injection  of  serum 
toxin  only,  even  though  on  one  occasion  followed  by  a  rise  in  temperature  to  nearly 
104°  F.  (40°  C),  or  perhaps  because  of  this,  was  succeeded — the  blood  being  taken  six 
days  after  this  very  marked  rise  of  temperature — by  a  remarkable  fall  of  the  antitoxic 
strength,  which  was  now  down  to  250  units  per  c.c.  On  May  6th  it  was  still  only  300 
units.  As  something  was  evidently  wrong,  nothing  further  was  done  to  this  animal  until 
16th  June,  when  a  vigorous  attempt  was  commenced  to  raise  the  antitoxic  value  of  the  serum 
by  making  frequent  injections,  so  as  to  obtain  a  distinct  cumulative  action  on  the  tissues 
Temporary  rise  of  this  horse.    On  23rd  June  the  antitoxic  value  of  the  serum  had  risen  to  300  units  per  c.c, 

followed  DV  £1 

fall  in  potency,  and  ou  the  17th  July  to  500  units  per  c.c.  On  the  9th  August  injections  were  again  given,  but  the 
temperature  rose  only  to  100'5°  F.  (38°  C),  and  the  swelling  was  not  kept  up  constantly,  with  the 
result  that  on  the  19th  of  August  the  serum  contained  only  275  units  per  c.c.  From  31st 
Augtist  to  5th  September  a  continuous  swelling  was  kept  up  by  four  injections  of  fairly  strong 
toxin;  800  c.c.  D  T  NO-3  being  given  on  the  first  day,  1,000  c.c.  D  T  N^-i  on  the  second 
day,  900  c.c,  D  T  N^-i  on  the  third  day,  and  650  c.c.  D  T  N^-^  on  the  fourth  day.  The  temperature 
never  rose  beyond  100"5°  F.  (38°  C),  but  on  the  11th  the  serum  contained  400  antitoxin  units  c.c. 
By  somewhat  similar  treatment  the  strength  of  this  serum  was  fairly  well  maintained,  the  best 
results  usually  being  obtained  after  a  continuous  local  reaction,  and  when  the  temperature  rose 
beyond  101°  on  several  occasions  during  the  course  of  treatment.  On  the  5th  October  the  strength 
of  the  serum  was  425  units  per  c.c. ;  on  the  25th  October,  425 ;  on  the  24th  November,  400 ;  and 
on  20th  December,  350  units  per  c.c.  On  the  latter  part  of  Chart  No.  4  we  have  the  record  of  the 
treatment  and  its  results  during  the  first  four  months  of  1898.  In  these  experiments  toxin  of 
considerably  greater  activity  than  that  previously  used  for  any  lengthened  period  was  available, 
and  it  is  quite  possible  that  the  maintenance  or  even  slight  rise  in  the  strength  of  antitoxic  value 
of  the  serum  may  be  due  to  this  factor.  In  the  earlier  months  the  local  reactions  were  marked 
and  well  maintained,  but  the  temperature  reactions  were  not  pronounced.  When,  however,  the 
strong  toxin  (D  T  N^'^)  was  used,  the  sudden  rises  and  falls  in  both  temperature  and  local  reactions 
are  exceedingly  well  marked,  whilst  there  is  also  a  distinct  rise  in  the  antitoxic  value  of  the 
serum — i.e.,  from  350  to  400  units  per  c.c.  This  is  a  point  of  some  importance  in  connection  with 
the  keeping  up  of  the  strength  of  the  serum  in  horses  that  have  been  under  treatment  for  any 
considerable  length  of  time. 

Horse  No.  6,  "  Grey  Cob."— Table  CXVI. 

The  commencement  of  the  treatment  of  this  horse,  which  was  carried  out  by  Dr.  Wood, 
was  made  on  the  2nd  of  July,  1895,  when  120  c.c,  of  broth  toxin  heated  to  65°  C.  was  injected. 
There  was  a  slight  swelling  only,  and  a  rise  of  temperature  to  a  little  over  100*2°  F.  (37"9°  C). 
On  the  6th  an  injection  of  150  c.c.  of  the  same  material  was  followed  by  fairly  well-marked  swelling  and 
a  temperature  of  101*8°  F.  (38*8°  C).  On  the  13th  the  injection  of  100  c.c.  of  serum  toxin  heated 
for  one  hour  to  65°  C.  was  followed  by  a  slight  swelling  only,  but  the  temperature  was  102°  F. 
(39°  C);  on  the  20th  350  c.c.  D  T  N^-o^  and  50  c.c.  of  serum  toxin  were  injected.  This  was 
followed  by  considerable  swelling,  which  persisted  for  three  days,  and  the  temperature  rose  to 
101*5°  F.  (38*6°  C).  Comparatively  small  injections  of  D  T  N"*°*  along  with  serum  toxin  were 
given  on  the  29th  and  31st  July,  the  7th,  12th,  15th,  and  30th  August.  On  the  16th  September 
the  serum  was  tested,  and  was  now  found  to  contain  only  about  12^  units  per  c.c.  On  the  23rd, 
27th,  and  30th  September,  and  the  5th  and  12th  October,  mixtures  of  D  T  N"*"^  and  serum 
toxin  (450  c.c.  in  all)  were  given,  and  on  three  occasions  the  temperature  rose  to  between 
102°  and  103°  F.  (39°  and  39*5°  C). 

On  the  26th  and  31st  October  and  4th  November,  injections,  each  of  about  400  c.c  D  T 
were  given,  fairly  well-marked  swellings  were  obtained,  but  the  temperature  did  not  rise  beyond 
101°  F.  (38-3°  C). 

On  the  9th  of  November  the  serum  contained  60  antitoxin  units  per  c.c.  The  animal  only 
received  two  further  injections  of  toxin — one  on  the  23rd  November  (600  c.c),  and  one  on  the  3rd 
December  (650  c.c),  weak  toxin  (D  T  N°-i^)  ;  and  on  the  7th  the  serum  still  contained  60  units  per 
c.c   It  still  had  the  same  strength  on  the  15th  January,  1896,  four  injections  having  been  given  at 
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fairly  long  intervals  to  the  11th  (600  c.c.  in  all).  From  the  29th  of  January  to  the  loth  of 
February  injections  at  intervals  of  two  or  three  days  were  given,  these  consisting  usually  of  about 
from  200  to  600  c.c.  D  T  N"-oi  to  D  T  N^-o^  and  750  c.c.  of  serum  toxin,  divided  into  three  dose^^. 
The  temperature  was  kept  up  at  above  101*  F.  (38-3°  C.)  after  each  injection — on  two  occasions 
running  above  101-5°  F.  (38-6°  C).  In  each  case  the  injections  were  made  as  soon  as  the 
swellings,  which  were  well  marked  in  each  case,  had  disappeared.  On  the  21st  the  blood  again 
contained  only  60  units  per  c.c.  By  means  of  large  and  repeated  doses  of  tuberculin  (total  22  c.c), 
followed  by  D  T  N"  and  D  T  W-"^''  in  considerable  quantities  (1,000  c.c.  in  all),  a  marked  swelling 
was  kept  up  from  the  13th  to  the  19th  March,  the  temperature  running  up  on  the  15th  and 
19th  to  104"^  F.  (40°  C).  After  a  few  days'  rest  the  injections  were  again  commenced  on  the 
27th,  and  were  repeated  on  the  30th  March  and  1st  of  April.  As  a  result  of  all  this,  the  serum 
now  contained  15  units  per  c.c.  Serum  toxin,  albumen  toxin,  and  heated  prodigiosus  cultures 
injected  along  with  D  T  N''-^  and  D  T  N''-^  caused  the  temperature  to  be  kept  comparatively  high 
throughout  the  next  period,  but  with  rapid  rises  and  falls.  Six  injections  being  given  from 
the  10th  to  the  25th  of  April,  the  swelling  was  fairly  continuous,  with  the  exception  of  about  four 
days  in  the  middle  of  the  period.  As  soon  as  the  last  swelling  had  disappeared — April  the  28th — 
the  animal  was  bled,  when  the  serum  was  found  to  contain  120  antitoxin  units  per  c.c.  Injections 
Fall  in  strength  of  sterilised  procliqiosus  cultures  were  given  along  with  alkali  albumen  toxin  on  the  7th,  the  14lli 
Rtro^Zul  (  +  250  c.c.  D  T  No-12-^),  16th  (250  c.c.  D  T  NO-i),  and  18th  May  (350  c.c.  of  the  same  toxin),  and  on 
the  23rd  and  27th  D  T  N"-"^  was  given  in  doses  of  250  and  200  c.c.  On  June  3rd  the  strength 
of  the  antitoxin  tuas  found  to  have  fallen  to  100  antitoxin  units  per  c.c.  Nothing  further  was 
done  to  this  horse  until  the  28th  July,  when  it  received  300  c.c.  D  T  N"-%  and  a  similar  dose  on 
the  3rd  of  August.  On  the  6th  the  strength  of  the  serum  was  60  units  per  c.c.  In  October  the 
strength  had  further  fallen  to  50  units,  and  it  was  decided  not  to  use  any  more  of  the  serum  from 
this  horse  for  the  treatment  of  diphtheria  patients. 


Animal  did  not 
stand  treatment 
well. 


Toxin  and 

antitoxin 

treatment. 


Effect  of 

cumulative 

treatment. 


Horse  No.  7,  "Big  Chestnut  Mare." — Table  CXVII. 

Treatment  of  this  mare  was  commenced  on  the  26th  of  September,  1895.  Between  that 
date  and  the  1st  October  it  received  in  three  injections  430  c.c.  of  serum  toxin,  the  temperature 
after  the  first  injection  going  up  to  102*5°  F.  (39*2°  C).  Six  other  injections  were  four  of  serum 
toxin  (1,540  c.c.)  and  two  of  heated  toxin  (540  c.c.)  up  to  the  16th  November,  one  on  the  29th 
October  being  followed  by  some  local  suppuration.  Well-marked  reactions,  both  as  regards  swelling 
and  temperature,  were  obtained  throughout.  On  the  2nd  December  the  serum  contained  60 
antitoxin  units  per  c.c.  As  the  animal  after  this  date  did  not  stand  injections  well,  they  were 
discontinued  until  the  31st  January,  1896,  after  which  four  injections  were  given  up  to  the  10th 
February  :  they  were  still  borne  badly,  and  were  discontinued  until  the  10th  March,  1896,  after 
which,  up  to  the  1st  of  April,  11  injections  of  toxin,  and  serum  toxin  or  prodigiosus  culture, 
were  given  at  intervals  every  time  the  temperature  had  fallen  to  the  normal  and  the  swelling 
had  disappeared. 

On  April  the  3rd  the  potency  of  the  serum  still  remained  at  60  units  per  c.c.  From  the 
7th  of  May  to  the  end  of  that  month  the  same  continuous  method  of  treatment  was  employed,  and 
on  the  3rd  of  June  the  serum  contained  SO  units  per  c.c.  There  was  no  further  treatment  until 
the  29th  July,  and  then  again  on  the  1st  of  August.  On  both  occasions  the  temperature  rose 
to  102°  F.  (39°  C),  and  from  the  29th  of  July  to  the  4th  of  August  a  continuous  swelling  was 
maintained.  On  the  6th  the  serum  had  a  value  of  70  units  per  c.c.  This  serum  was  not  used, 
nor  was  any  further  serum  from  this  horse  put  into  circulation. 

Horse  No.  8,  "  Big  Dun  G-elding."— Chart  No.  5  and  Table  CXVIII. 

Treatment  of  this  horse  was  commenced  on  2nd  November,  1895,  and  was  continued  until 
December  28th.  On  the  2nd,  4th,  8th,  9th,  and  13th  November  it  received  large  doses  of  serum 
toxin  (1,350  c.c.  in  all),  along  with  antitoxin;  the  antitoxin  not  being  sufficient  to  prevent  the  rise  of 
temperature  to  101°  F.  (38-3°  C),  or  to  prevent  the  occurrence  of  local  swelling.  Following  these 
injections  came  twelve  injections  with  D  T  N''-"^  (1,350  c.c.  in  all)  and  serum  toxin  (1,200  c.c),  all 
sufficient  to  cause  a  rise  of  temperature  and  a  swelling  of  considerable  size.  On  28th  December  the 
serum  contained  200  antitoxin  units  per  c.c,  and  on  the  3rd  of  January,  1896,  250  units.  Up  to 
25th  of  January  only  three  further  injections  were  given;  but  after  this,  and  up  to  the  15th 
February,  ten  injections  of  D  T  No-o"^  and  serum  toxin — sufficient  to  obtain  a  marked  reaction  on 
each  occasion — were  made,  a  fresh  injection  being  given  within  24  hours  of  the  disappearance  of 
each  swelling.  On  the  21st  of  February  the  antitoxic  value  of  the  serum  still  remained  at  250  units, 
per  c.c.  From  the  16th  February  to  the  10th  of  March  no  treatment  was  carried  out,  but  on 
that  date  and  the  two  following  days  considerable  doses  of  mallein  were  given  ;  this  being  followed 
by  injections,  at  intervals  of  from  two  to  three  days,  of  serum  toxin,  alkali  albumen  toxin,  and 
ordinary  toxin  (DTN^-o^  to  DTN"-^),  up  to  the  30th  of  March,  one  of  the  injections— that  on  the 
20th  of  March — being  intravenous.  On  the  3rd  of  April  the  serum  had  a  value  of  500  antitoxin 
units  per  c.c.  (end  of  Chart  5).  From  the  10th  to  the  25th  of  April  five  injections  (D  T  N^-^'i  to 
DTJN"-^  2,100  c.c.)  were  made— to  one,  serum  toxin  being  added,  and  to  another  a  culture  of 
B.  prodigiosus. 

It  is  interesting  to  note  that  on  the  28th  the  serum  contained  only  300  units  of  antitoxin 
per  c.c. ;  but  seven  injections,  made  between  the  7th  and  the  26th  May — four  of  them  containing 
prodigiosus,  and  one  of  them  alkali  albumen  toxin — the  swelling  and  temperature  being 
maintained  throughout,  again  brought  up  the  antitoxic  value  of  the  serum  to  350  units  per  c.c. 
No  further  treatment  was  afterwards  carried  out  until  July  the  18th,  1896,  when  three  injections 
were  given  on  successive  days — 550  c.c.  D  T  N"-'^''  on  the  first  day.  350  c.c.  of  the  same  toxin 


Chart 


ti95.\M0/}S£fl/PS.  "BIG DUN" GELDING. 


Temperature,  Swelling  and  Antitoxin  Chart  of  Horse  N°  8. 


Vote.— D7.V  04.  etc.:  should  read  DTN'O'-  etc.     PER.  -  Fermented.     PRODIO.  .  Cultivation  of  Bacillus  Prodigiosus.     ALK.  ALB.  -  Alkaline  Albumen.     INTRAV.  -  Intravenous  Injection. 
SUB  -  Subcutaneous  Injection.     STER.  -  Sterilized  by  Heat     UNSTER.  -  Living  Cultivation.     S.  T.  -  Serum  Toxin.    BLACK  BLOCKS  Indicate  relative  amount  and  duration  of  Swelling. 
RED  BLOCKS  indicate  Units  of  Antitoxin  per  c.c.  of  Serum.-   (Bach  square  corresponds  to  10  Antitoxin  Units  per  c.cj-    L.  (in  Red)  -  Litre. 
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on  the  second  day,  and  300  c.c.  D  T  N"-'''^  on  the  third;  the  temperature  gomg  up  to  102-5''  F. 
(39"2°  C),  and  the  swelHng  being  maintained  for  four  days.  On  the  25th  the  serum  contained 
only  250  antitoxin  units  per  c.c.  In  August  a  similar  result  was  obtained.  In  September,  from 
the  18th  to  the  21st,  the  animal  was  similarly  treated,  but  was  not  bled  until  the  22nd  of  October. 
The  serum  was  then  found  to  contain  only  200  units  per  c.c.  This  had  fallen  somewhat  in 
November,  still  further  in  December,  January,  and  February,  and  after  this  date  the  serum  was  no 
longer  used. 

Horse  No.  9,  Gelding,  "Good  Friday." — Chart  No.  6  and  Table  CXIX. 

This  horse  was  treated  by  Dr.  Wood  in  order  to  determine  whether  or  no  injections 
of  serum  toxin  (heated  to  65*^)  alone  would  prepare  a  horse  rapidly  for  the  reception  of  considerable 
quantities  of  D  T  N,  and  whether  thus  the  process  of  obtaining  antitoxin  might  not  be  considerably 
shortened. 

treatmenTwth  25th  January,  1896,  this  horse  received  300  c.c.  of  serum  toxin  subcutaneously,  and 

serum  toxin  again  on  the  27th,  29th,  and  31st  of  January,  and  on  the  3rd  of  February  it  received  the  same  dose, 
alone.  ^^^y  one  occasion  did  the  temperature  run  up  to  101'^  F.  (38*3°  C.)  (on  the  31st  January),  but 

there  was  a  fairly  continuous  swelling  and  constant  local  reaction  during  the  whole,  or  almost  the 
whole,  of  this  period.  The  result,  though  partially  anticipated,  was  most  startling.  On  the 
3rd  of  February  (or  in  10  days)  the  serum  contained  30  antitoxin  units  per  c.c,  although  up  to 
this  date  not  a  drop  of  ordinary  diphtheria  toxin  had  been  injected. 

B}'  means  of  frequent  injections  of  serum  toxin  and  D  T  N**-"^  to  D  T  N"'"^  (12  injections 
between  the  3rd  and  22nd  February)  the  temperature  was  kept  at,  or  near,  101''  F. 
(38"3°  C),  on  two  occasions  running  up  to  102"  F.  (39"  C.)  or  over;  the  swelling  was 
more  or  less  continuous  during  the  whole  of  this  period.  On  the  24th  of  February 
(or  exactly  31  days  from  the  commencement  of  treatment)  serum  drawn  from  this  animal 
contained  125  units  per  c.c.  On  the  same  day  another  injection  of  serum  toxin — 350  c.c. — 
and  250  c.c.  D  T  N*'"'^^  produced  an  immediate  rise  of  temperature  to  102"  F.  (39"  C), 
and  a  marked  local  reaction.  Treatment  was  then  discontinued  until  the  10th  of  March,  when 
450  c.c.  D  T  W'^^  was  injected  subcutaneously.  On  the  11th,  50  c.c.  of  sterilised  prodigiosus 
was  injected  (see  chart),  a  similar  quantity  of  the  same  substance  on  the  12th,  and  on  the  13th 
and  14th  250  c.c.  and  200  c.c.  of  serum  toxin.  Then  from  the  15th  to  the  23rd  the  horse 
received  1,100  c.c.  of  D  T  N'^-^  (average),  250  c.c.  of  this  being  injected  intravenously.  On  the 
25th  of  March  the  serum  of  this  horse  contained  180  antitoxin  units  per  c.c. 

From  the  10th  to  the  18th  of  April  considerable  quantities — 2,225  c.c.  of  D  T  N^-^^  (average) — 
a  small  quantity  of  serum  toxin  on  one  occasion,  and  prodigiosus  on  three  occasions  (six  injections 
in  all),  were  given.  The  swelling  set  up  was  maintained  continuously,  but  the  temperature  never 
rose  beyond  100"5"  F.(38"  C).  Blood  taken  on  the  21st  contained  only  125  antitoxin  units  per  c.c. 
A  further  attempt  was  made  during  May  to  raise  the  antitoxic  value  of  the  blood  of  this  horse  (see 
chart),  the  blood  taken  on  the  3rd  of  June  contained  140  units  per  c.c;  but  after  this  date  the 
serum  from  this  horse  was  not  again  used. 

Horse  No.  10,  "White-Faced  Bay  Gelding." — Chart  No.  7  and  Table  CXX. 

A  good  example  The  record  from  this  horse  affords  an  excellent  illustration  of  the  rapid  method  of  obtaining 

method  of'™'  autitoxin  as  compared  with  the  method  recorded  in  the  case  of  Horse  No.  1  (see  Chart  No.  1). 
treatment.  j^-  jjg  gggjj  ^|^g^^  during  the  first  six  days  of  treatment  this  animal  received  subcutaneously 
1,040  c.c.  of  serum  toxin.  There  was  a  gradual  and  progressive  rise  of  temperature  after  each 
injection  up  to  the  sixth  day,  and  a  local  reaction  was  obtained — not  very  marked,  but  fairly 
well  continued.  On  the  seventh  day,  although  no  ordinary  toxin  had  been  given,  the  serum 
separated  from  the  blood  contained  10  antitoxin  units  per  c.c.  During  the  next  five  days  the 
animal  received  1,600  c.c.  of  serum  toxin,  the  largest  dose  (500  c.c.)  being  followed 
by  the  most  marked  swelling  and  the  greatest  rise  of  temperature — 103°  F.  (39'5°  C). 
k)oa'^u^*°*  Fourteen  days  after  the  commencement  of  treatment  the  strength  of  the  serum  had  risen  to 
obtaiAediia4  100  units  per  c.c. — a  strength  more  than  twice  as  great  as  that  usually  obtained  by  the  ordinary 
35  daj^s."^'^' method  in  ten  weeks.  The  local  and  temperature  reactions  were,  as  will  be  seen  from  the  chart, 
very  marked  and  continuous  from  the  2nd  to  the  13th  of  February  ;  this  condition  of  unstable 
equilibrium  being  maintained  by  the  injection,  subcutaneously  and  intravenously,  of  serum  toxin  and 
D  T  N°'"%  etc  On  two  occasions  the  temperature  rose  to  104°  F.  (40"  C),  and  on  at  least  two 
others  to  103"  F.  (39'4"  C).  The  animal,  bled  on  the  13th,  gave  a  serum  containing  275  antitoxin 
units  per  c.c.  The  treatment  was  still  continued  vigorously  from  the  15th  to  the  19th,  four 
intravenous  and  one  subcutaneous  injections  being  given  during  this  period,  one  injection  being  of 
unsterilised  serum  toxin.  On  the  20th  the  value  of  the  serum  had  made  a  tremendous  jump —  it 
had  now  reached  500  units  per  c.c.  Just  five  weeks  after  the  treatment  was  commenced,  after 
three  more  injections  (see  chart),  the  animal  was  again  bled — on  the  2nd  of  March — when  the  value 
of  the  serum  was  525  units  per  c.c.  From  this  point  onwards  the  treatment  was,  of  course, 
carried  out  less  continuously,  with  the  result  that  on  March  20th  the  strength  of  the  serum  had 
fallen  to  400  units  per  c.c,  and  to  350  on  April  the  14th.  On  May  the  6th  it  had  risen  to  400  units 
per  c.c,  after  a  comparatively  sharp  but  short  treatment.  From  this  point  onwards  there  was 
nothing  special  about  the  serum.  The  treatment  during  June  was  very  much  like  that  carried 
on  at  the  end  of  March  and  the  beginning  of  April,  but  the  serum  varied  very  much  in  value 
during  the  following  period.  For  instance,  after  a  short  rise,  followed  by  a  sharp  reaction,  in  the 
middle  of  June,  the  serum  was  only  about  170  units  per  c.c.  ;  three  weeks  later,  after  a  sharp 
reaction,  it  had  risen  to  450  units  per  c.c,  falling  again  in  August  to  250;  in  September,  after  six 
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days'  reaction,  it  rose  to  400;  falling  on  the  5th  of  October  to  275;  rising  to  310  on  the  2oth 
of  the  same  month — the  result  ot  a  prolonged  reaction  ;  and  it  remained  at  this  figure  practically 
until  the  end  of  the  year — 330  units  per  c.c.  on  the  29th  of  November,  and  325  units  per  c.c.  on 
the  20th  of  December,  both  these  after  well-marked  and  continuous  reactions — the  temperature 
seram  fans  off  ^uring  the  last  series  rising  to  over  103°  F.  (39*5°  C).  In  order  to  show  how  the  strength  of 
when  treatment  the  serum  falls  off  wheu  the  treatment  is  only  intermittent,  even  when  good  local  and  temjierature 
smermi  cii  .  ^.g^g^Qj^g  g^j-g  obtained,  we  may  refer  to  the  same  chart,  in  which  is  included  a  period  extending 
from  January,  1898,  to  April,  1898.  It  will  be  seen  that  in  the  first  ten  days  of  January  good 
reactions  were  obtained,  and  on  the  17th  of  the  month  the  value  of  the  serum  remained  the  same  as 
in  December — 325  units  per  c.c.  The  animal  was  then  allowed  to  rest  for  about  a  fortnight,  at  the 
end  of  which  time  three  reactions  were  obtained  in  seven  days  by  means  of  four  injections  ;  the 
temperature  never  rose  beyond  lOl'*  F.  (38  3°  C),  and  the  swelling  was  not  continuous.  On  the 
16th  the  serum  had  a  value  of  only  275  units  per  c.c.  After  another  rest,  a  series  of  well-marked 
reactions,  extending  over  four  days,  was  obtained  by  means  of  three  injections :  the  animal,  bled 
nine  days  afterwards,  gave  a  serum  now  of  only  250  units  per  c.c.  After  a  still  longer  rest,  during 
which  the  animal  was  carefully  tested  with  tuberculin,  with  absolutely  negative  results,  another 
series  of  four  reactions,  extending  over  a  period  of  about  three  weeks,  was  obtained  ;  but  on  the 
26th  of  April,  instead  of  a  rise,  there  had  been  a  further  slight  fall  to  225  units  per  c.c.  It  is 
evident,  then,  from  a  study  of  this  case,  that  by  means  of  the  preliminary  serum  toxin  treatment  it 
is  possible  to  obtain  antitoxin  of  high  potency  very  quickly,  but  that  after  the  highest  point  has 
been  attained  it  may  be  a  somewhat  difficult  matter  to  maintain  this  level  without  having  recourse 
to  very  active  treatment  of  the  animals — a  treatment  which,  of  course,  it  is  impossible  they  can 
stand  for  any  lengthened  period,  as  it  is  absolutely  necessary  that  they  should  be  maintained  in  a 
heaith*^*^  high  state  of  health,  as  evidenced  by  their  power  to  assimilate  food  and  to  gain  weight,  and  by 
the  condition  of  the  coat.  The  antitoxin-producing  power  rises  very  rapidly  under  the  serum 
toxin  treatment,  but  the  cells  appear  to  undergo  certain  modifications,  as  a  result  of  which  they 
are  less  susceptible  to  the  specific  stimulus  of  the  serum  toxin,  and  even  of  ordinary  toxin  ;  and  in 
this  case  it  was  only  by  means  of  enormously  increased  doses  of  toxin  acting  locally  that  we  were 
able  to  stimulate  the  cells  sufficiently  to  keep  them  up  at  the  high  antitoxin-forming  level,  the 
immunity  of  the  tissues  being  increased  at  a  greater  rate  than  the  antitoxin-forming  powers.* 


necessar\'. 


Horse  No.  11,  "Big  Bay  GrELomG."— Chart  No.  8  and  Table  CXXI. 

This  horse  was  also  taken  by  Dr.  Wood  for  the  purpose  of  testing  the  efficacy  of  his 
method  of  rapidly  preparing  animals  for  the  reception  of  considerable  doses  of  toxin  by  means  of 
large  preliminary  injections  of  serum  toxin.  The  result  was  almost  exactly  the  same  as  in  the 
case  of  Horse  ISo.  10,  except  that  the  rise  was  perhaps  scarcely  so  rapid  as  in  the  former  case. 
Between  the  16th  and  22nd  of  January,  1897,  1,020  c.c.  of  serum  toxin  was  injected  at  four 
injections.  On  the  23rd  the  serum  had  a  value  of  5  antitoxin  units  per  c.c.  During  the  next 
five  days  1,800  c.c.  of  serum  toxin  was  injected:  on  the  30th  of  January  the  blood  was  found  to 
contain  15  units  of  antitoxin  per  c.c.  On  the  same  date  50  c.c.  D  T  N''-"-^  was  injected  subcu- 
taneously,  but  was  followed  by  little  local  reaction;  on  the  1st  of  February  170  c.c.  D  T  N'^--' 
was  injected.  This  was  followed  by  considerable  swelling,  but  there  was  no  rise  of  temperatui-e 
until  300  c.c.  of  serum  toxin  was  injected  on  the  2nd  of  February,  when  the  temperature  rose  to 
101*5°  F.  (38'6°  C).  On  the  4th  of  February,  or  20  days  from  the  commencement  of  treatment, 
350  c.c.  of  D  T  N°"^^  was  injected,  and  although  it  caused  considerable  swelling  the  temperature 
rose  only  to  100'5°  F.  (38°  C.)  On  the  9th  of  February,  after  several  subcutaneous  injections  of 
toxin  had  been  given,  the  strength  of  the  serum  had  risen  to  100  units  per  c.c. ;  and  on  the  13th, 
after  several  intravenous  injections  of  toxin  and  serum  toxin,  the  antitoxic  value  had  risen  to 
140  units  per  c.c.  On  the  19th,  after  four  other  intravenous  injections,  in  which  1,400  c.c. 
D  T  N*''^'  and  300  c.c.  of  serum  toxin  had  been  injected,  the  strength  had  risen  to  300  units 
per  c.c. ;  on  the  20th  and  22nd  further  intravenous  injections  were  made ;  and  on  the  26th  400  c.c. 
D  T  N""""^  was  injected  subcutaneously.  These  injections  were  followed  by  smart  temperature 
400A.U.  in46  reactions,  but  the  local  swelling  was  in  no  case  very  marked.  On  the  1st  of  March,  or  46  days 
after  the  treatment  had  been  commenced,  the  serum  had  a  value  of  400  units  per  c.c.  After 
this,  again,  the  treatment  was  somewhat  intermittent.  It  may,  however,  be  followed  in  the  chart, 
from  which  it  will  be  seen  that  there  is  a  steady  fall  in  the  strength  of  the  antitoxin,  which  can 
only  be  accounted  for  by  the  fact  that  the  temperature  and  local  reactions  were  not  nearly  so 
marked  or  so  continuous  as  during  the  earlier  periods  of  treatment.  It  will  be  noted,  probably  as 
a  consequence  of  this,  that  on  March  the  20th  the  value  of  the  serum  had  gone  down  to  375  units 
per  c.c,  on  the  14th  of  April  to  225,  and  on  the  6th  of  May  to  150  units  per  c.c.  The  following 
figures  are  given  for  the  purpose  of  affording  some  idea  of  the  variations  of  the  serum  at  dififerent 
times  and  under  different  conditions,  and  of  the  difficulty  of  maintaining  above  a  certain  level 
the  antitoxin-forming  power  in  horses  after  they  have  been  under  treatment  for  a  prolonged 
period.  On  the  22nd  of  June  the  serum  had  a  value  of  only  90  units  per  c.c. ;  but  on  July  17th. 
after  a  period  of  continual  stimulation,  and  a  local  reaction  which  lasted  for  five  days,  it  had  risen 
to  175,  only  to  fall,  24  days  later,  to  120  units  per  c.c.  After  this  date,  although  several  well- 
marked  but  isolated  reactions  were  obtained — reactions  which  were  never  prolonged  for  more  than 
a  day  or  two — the  antitoxic  value  of  the  serum  never  again  reached  100.  On  the  20th  of  December 
the  serum  contained  50  antitoxin  units  per  c.c,  after  which  date  it  was  not  used  for  treatment  of 
cases  in  the  hospitals ;  but  a  quantity  of  it  was  used  in  a  series  of  preliminary  experiments  made 


*  Since  this  was  written,  by  means  of  frequent  injections  of  strong  toxins,  the  antitoxic  value  of  the  serum  from  this 
horse  has  again  been  raised  to  425  units  per  c.c. 


Chart 


N?  8. 1  HORSE N9II.  "BIG BAY" GELDING. 


Temperature,  Swelling,  and  Antitoxin  Chart  of  Horse  N°ll. 


yote.~DTN  04,  etc.,  should  read  DTNO  't.  etc.     PER.  -  Permeated.     PRODIG.  -  Cultivation  of  Bacillus  Prodigiosus.     ALK-  ALB- -  Alkaline  Albumen.     INTRAV.  -  Intravenous  Inlection.     SUB.  -  Subcutaneous  Injection.     STER.  -  Sterilized  by  Heat     UNSTBR.  -  Living  Cultivation.     S.T.  -  Serum  Toxin. 
BLACK  BLOCKS  indicate  relative  amount  and  duration  of  SweUing.     RED  BLOCKS  indicate  Units  of  Antitoxin  per  cc.  of  Serum.   (Each  square  corresponds  to  10  Antitoxin  Units  per  cc)     L.  (in  Red)  -  Litre. 
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Proportion  of 
whole  number  of 
test  doses  of  Toxin 

to  total  units  of 
-intitoxin,  accounted 

for  from 
commencement  of 
Treatment. 

1  to  7,239 
1  to  363 
1  to  297 

1  to  320 
1  to  1,387 
1  to  1,323 

1  to  1,950 

1  to  2,212 

1  to  2,036 

1  to  2,009 
1  to  2,203 
1  to  2,150 
1  to  1,938 
1  to  1,689 

1  to  1,582 
1  to  1,417 

Proportion  of 
test  doses  of  Toxin 
to  rise  in  number 
of  units  since 
last  bleeding. 

j 
i 

1  to  13,541 
1  to  4,185 
1  to  2,976 

1  to  8,064 
1  to  4,209 
Fall 

Fall 

Fall 

Fall 

1  to  5,77!) 
Fall 
Fall 
Fall 
Fall 

Fall 

Total  units 
accounted  for 
since 
commencement  of 
Treatment. 

81,250 
6,875 
124,375 
176,875 

289,375 
1,789,375 
2,211,250 

3,392,500 

4,123,750 

4,555,750 

4,975,750 
5,455,750 
5,770,750 
5,938,750 
6,226,750 

6,478,750 
6,673,750 

ilise  in  number 
of  units 
since  last 
bleeding. 

81,250 
162,500 
1,381,250 
750,000 

2,500,000 
1,625,000 
Fall 

Fall 

Fall 

Fall 

1,381,250 
Fall 
Fall 
Fall 
Fall 

Fall 
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Used  as  standard  for  the  purpose  of  obtaining  a  standard  test  antitoxin,  and  it  still  remains  one  of  the  standards  bv 

antitoxin,  _ 


which  the  strength  of  our  toxins  is  measured. 


A  single 

injection 

of  serum  toxin 

followed  by  one 

A.U.  in  blood. 


Cumulative 
treatment  useful 
in  keeping  up  a 
condition  of 
"  instability.  ' 


Horse  No.  12.  "  Brown  Cob  Gelding." — Chart  No.  9  and  Table  CXXII. 

After  this  animal  had  been  tested  with  mallein,  it  received  the  first  treatment  on  the  16th 
of  January,  1898,  when  450  c.c.  of  serum  toxin  was  injected  :  although  there  was  compara- 
tively slight  local  reaction,  the  swelling  continued  from  the  17th  to  the  23rd,  and  there  was  a 
steady  rise  of  temperature  for  two  days,  at  the  end  of  which  period  the  thermometer  registered 
105°  F.  (40-5°  C).  The  temperature  then  fell  regularly  until  the  22nd.  Nothing  further  was 
done  to  this  animal  until  the  2nd  of  February,  when  it  was  found  that  the  blood  contained  1  unit 
of  antitoxin  per  c.c.  On  the  7th  treatment  with  D  T  N^*^  was  commenced :  20  c.c.  gave  rise  to  a 
comparatively  slight  reaction;  on  the  9th  75  c.c,  and  on  the  10th  150  c.c.  were  given;  on  the 
11th  200  c.c,  these  being  followed  by  some  swelling  and  a  rise  of  temperature  to  103*  F, 
(39*5°  C.) ;  on  the  12th  an  injection  of  300  c.c.  was  followed  by  a  very  slight  rise  of  temperature, 
but  little  or  no  increase  of  the  swelling.  It  was  found,  on  bleeding  the  animal  on  the  13tb. 
that  the  serum  contained  4  antitoxin  units  per  c.c. ;  on  the  14th  and  15th,  after  600  c.c.  D  T  N'^-- 
had  been  injected,  on  each  occasion  the  temperature  rose  to  102°  F.  (39°  C.)  between  these  two 
injections,  and  there  was  well-marked  local  reaction  on  the  16th,  and  in  three  days  there  had  been 
a  rise  from  4  antitoxin  units  per  c.c.  to  150.  Between  the  22nd  of  February  and  the  27th  well- 
marked  local  reaction  was  again  obtained,  and  a  similar  reaction  was  obtained  from  the  28th  to  the 
5th,  the  temperature  once  at  least  during  each  reaction  rising  to  102*5°  F.  (39"2°  C).  On  the 
11th  of  March  the  serum  had  a  value  of  400  units  per  c.c;  on  the  21st,  after  another  marked 
reaction,  the  value  was  still  400 ;  whilst  on  the  4th,  when  there  had  been  no  treatment,  but  the 
animal  in  the  meantime  had  been  tested  with  tuberculin,  the  strength  of  the  serum  had  fallen 
to  350  units  per  c.c.  In  April,  between  the  12th  and  the  21st,  the  temperature  was  kept  in  a 
somewhat  unstable  condition  by  means  of  three  injections  of  strong  toxin  (D  T  N^'*),  but  the  local 
reaction  was  not  continuous,  nor  was  the  temperature  maintained  in  a  sufficiently  oscillating 
condition ;  still,  the  animal,  bled  on  the  25th,  gave  a  serum  of  550  antitoxin  units  per  c.c,  and 
since  that  date  the  strength  of  the  serum  has  risen  still  higher. 


One  A.U.  in 
three  days. 


of  serum 
treatment  of 
horses. 


Horse  No.  13,  "White-Faced  Mare."— Chart  No.  10  and  Table  CXXIII. 

Here  again  the  serum  toxin  treatment  was  used,  1,050  c.c.  being  given  by  Dr.  Wood  in  three 
days ;  the  swelling  and  temperature  being  fairly  marked  throughout  this  period,  and  for  some  little 
time  afterwards.    On  the  third  day  the  serum  contained  over  1  unit  of  antitoxin.    After  a  further 
period  of  treatment  of  three  days,  during  which  time  1,700  c.c.  of  the  serum  toxin  was  injected,  the 
blood,  taken  five  days  after  the  cessation  of  treatment,  contained  20  antitoxin  units.  On  the  11th  and 
12th  of  March  600  and  700  c.c.  respectively  of  serum  toxin  were  injected;  and  then,  on  the  17th, 
18th,  and  19th,  300  c.c,  400  c.c,  and  750  c.c.  D  T  N'^-^  were  injected.    Blood  taken  on  the  21st  was 
found  to  contain  125  units  per  cc.    As  will  be  seen  from  the  chart,  the  treatment  after  this  date 
on  to  the  21st  of  April  was  somewhat  intermittent,  but  good  local  reactions  and  moderate 
temperature  reactions  were  obtained  after  each  injection  or  series  of  injections.   The  animal,  bled  on 
the  25th,  was  found  to  give  a  serum  of  350  units  per  c.c. ;  whilst  since  that  date,  under  a  more  con- 
tinuous treatment,  a  considerably  stronger  serum  has  been  obtained.    It  is  evident,  on  the 
consideration,  especially  of  the  later  animals  of  which  records  are  here  given,  that  the  production 
of  antitoxin  may  be  commenced  at  once,  and  in  suitable  animals  carried  on  very  rapidly  ;  whilst,  as 
of'^serum'^^^'"'^  pointed  out  by  Wood  in  his  note  (see  Lancet,  1896,  Vol.  L,  p.  982),  it  is  possible  at  a  very  early 
stage  of  treatment  to  determine  whether  an  animal  possesses  the  power  of  giving  good  antitoxin  or 
not,  so  that  it  is  unnecessary  to  waste  time  and  material  in  injecting  animals  which  even  during  the 
first  two  or  three  weeks  do  not  react  properly  or  sufficiently  actively  to  serum  toxin.    If  they  do  not 
give  a  fair  antitoxin  value  at  a  very  early  period  when  injected  with  the  serum  toxin,  they  maybe 
put  on  one  side  as  unlikely  to  give  strong  serum,  and  material  and  energy  may  be  devoted  to  other 
horses.    In  this  way  the  stable  may  be  kept  full  of  horses  of  high  antitoxin-producing  power,  and 
there  comes  to  be  great  saving  both  as  regards  fodder  and  labour ;  a  few  horses  which  give  potent 
antitoxic  serum  doing  the  work  of  a  considerable  number  which  give  a  much  weaker  serum.  The 
cost  of  production — maintenance  of  horses  and   stable  stalf — may  thus  be  very  materially 
diminished  when  once  good  horses  have  been  selected.    Then,  too,  from  the  fact  that  such  potent 
antitoxic  serum  may  be  obtained  so  rapidly  from  good  horses,  there  is  a  further  economy,  as 
animals  begin  to  pay  for  their  keep  and  to  be  productive  almost  within  a  month  of  coming  under 
treatment.    It  is,  however,  a  comparatively  easy  matter,  where  there  are  a  few  spare  stalls  and  a 
couple  of  observation  boxes,  to  keep  up  an  almost  unlimited  supply  of  potent  serum,  using  the 
term  "  potent  "  as  containing  a  strength  of  over  250*  units  per  c.c.    As  bearing  on  this  point,  it  may 
be  mentioned  that,  although  antitoxin  has  been  sent  out  to  the  hospitals  under  the  Board  at  a  rate 
of  from  a  little  more  than  half  a  million  to  over  six  million  units  per  month  during  the  last  two 
years  (1896  and  1897),  at  no  time  have  there  been  more  than  nine  horses  in  the  stables,  and  during 
most  of  the  time  not  more  than  seven.     It  will  be  observed  that  in  almost  every  instance  of  which 
a  record  is  here  given  there  has  been  a  very  rapid  rise  of  the  antitoxic  value  of  the  serum  up  to  a 
certain  point,  but  that,  this  point  being  reached,  it  is  a  matter  of  considerable  difficulty  to 
maintain  the  strength  for  any  lengthened  period,  and  that  after  two  bleedings  there  is  a  slow  but 
steady  fall  in  the  number  of  units  per  c.c.    Sometimes  it  is  possible,  by  means  of  a  large  and 


More  energetic 
treatment 
required  to 
obtain  same 
results  in  horses 
long-  under 
treatment. 


^  Since  this  was  written  we  have  been  so  successf  al  in  the  production  of  what  the  Americans  call  high-grade  serum, 
that  I  should  now  apply  the  term  "  potent  "  only  to  serums  having  an  antitoxic  value  of  at  least  400  units  per  c.c. 


Chart  IN?  9. 1  horse n?i2.  'brown  cob"  geldWg. 


Temperature.  Swelling,  and  Antitoxin  Chart  of  Horse  W  \2. 


103  39-4 


102 


I 


101  3S-3 


WO  3m 


SS  37? 


Hole-— DTN -04,  etc..  should  read  DTNon.  etc.  FER.  -  Fermented.  PRODIG.  -  Cultivation  ot  Bacillus  Prodigiosus.     ALK.  ALB.  -  Alkaline  Albumen.     INTRAV.  .  Intravenous  Injection.     SUB.  .  Subcutaneous  Injection.     STER.  -  Sterilized  by  Heat     UNSTBR.  •  Living  Cultivation.     S.T.  -  Serum  Toxin. 
BLACK  BLOCKS  indicate  relative  amount  and  duration  of  Swelling.     RED  BLOCKS  indicate  Units  of  Antitoxin  per  c.c.  of  Serum.    (Each  square  corresponds  to  10  Antitoxin  Units  per  c.c)     L.  (in  Red)  -  Litre.  i 


Chart 


IN?  10. !  HORSE N?  13.  -WHITE  FACED  MARE  " 


Temperature,  Swelling  and  Antitoxin  Chart  of  Horse  15. 


'  ''ITJ'  ^^'^^  '   '"'^f-'j-I^ODia.  .'cultiyatioTof  Bacillus  'prodZosJ     ALK^.T^nie  AHlen  //vS^JHifel^ 

SUB.  .  Subcutaneous  laject.on.     STER  .  SterilUed  by  Heat     UNSTER.  -  Living  Cultivation.     S.T.  -  Serun,  To^in.   BLACK  BLOCKS  indicate  relative  amount  and  duration  of  Swelling. 
RED  BLOCKS  indicate  Units  of  Antitoxin  per  cc.  of  Serum.    (Each  square  corresponds  to  10  Antitoxin  Units  per  ccj     L.  (in  Red  J  -  Litre. 
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steadily  increasing  number  of  injections  of  strong  toxin,  to  prevent  a  very  rapid  fall,  and  in  some 
instances  it  has  been  possible  to  obtain  a  certain  increase  after  there  has  been  a  fall;  but  it  must  be 
admitted  that  after  a  certain  period  the  tendency  in  almost  every  horse  that  we  have  had  under 
treatment  has  been  for  the  serum  to  fall  off — in  some  instances,  however,  much  more  rapidly  than 
in  others.  We  have  now  come  to  recognise  this  as  an  unavoidable  condition,  with  the  result  that  we 
have  determined  that  after  the  serum  of  a  horse  falls  to  a  certain  antitoxic  value  it  is  wiser  to  get 
rid  of  the  animal  than  to  keep  him  on  occupying  space  and  consuming  fodder  and  large  quantities  of 
toxins  that,  applied  to  other  and  fresher  horses,  would  give  much  more  satisfactory  results.  The 
whole  of  our  experience,  therefore,  has  been  in  the  direction  of  selecting  animals  by  means  of  the 
l^reliminary  injections  with  serum,  toxin,  and  then  to  get  rid  of  those  animals  which  no  longer 
react  readily  to  toxins  and  serum  toxins,  and  which  no  longer  produce  antitoxin  of  at  least  200  or 
250  units  per  c.c.  In  some  cases  we  have  kept  two  or  three  of  such  animals  as  reserves  and  for 
special  work,  but  as  a  rule  we  find  it  far  more  economical  to  get  rid  of  them. 

The  following  horses  treated  by  Wood's  serum  toxin  method  afford  additional  evidence  of 
the  advantages  of  this  preliminary  method  of  treatment,  Dr.  Wood  will  no  doubt  take  some 
opportunity  of  giving  a  full  description  of  these  later  animals  which  were  under  his  care. 


Table  CXXIV.  (see  also  Tables  CXXV.-CXXVIII.). 


Horse. 

Treatment  commenced 

Strength  ot  antitoxin  after  treatment  for 

7 

9 

11 

13 

15 

16 

17 

20 

2-2 

25 

29 

33  weeks. 

No.  14,  "  Bay  Horse  "  

No.  15,  "  Brown  Mare" 
No.  lf>,  "  Big  Bright  Bay  " 
No.  17,  ■'  Chestnnt  Horse"... 

Julie  14th,  1898 
June  14th,  1898 
October  17th,  1898  ... 
November  2ard,  1898 

G25 

75 

150 
150 
325 

800 

600 

295 
560 

225 
G50 

225 
150 

225 

225 

150 

200  units  per  c.c. 
(sold) 

Notes  on  Antitoxin. 

Theories  as  to  Since  first  the  questions  of  the  production  of  immunity  and  the  formation  of  antitoxin 

production'of  Were  raised  many  theories  as  to  the  nature  of  the  processes  by  which  these  were  brought  about 
antitoxin.  have  been  put  forward.  Without  going  into  any  discussion  as  to  the  nature  of  the  evidence  on 
which  these  are  founded,  it  may  be  stated  generally  that  there  can  now  be  little  doubt  that, 
although  the  immunity  and  antitoxin-producing  power  may  at  certain  points  overlap,  they  are  by 
no  means  the  same  thing,  nor  are  they  always  developed  simultaneously.  Indeed,  Behring 
maintains  that,  during  certain  periods  when  the  antitoxin-producing  power  is  fairly  well  marked, 
there  may  still  be  an  even  increased  susceptibility  of  the  animal  as  a  whole  to  the  action  of  the 
disease-producing  organisms. 
Theories  as  to  importance  that  as  many  as  possible  of  the  theories  as  to  the  source  of  antitoxin 

vritirnatureof"^  should  be  eliminated,  as  bound  up  with  this  question  we  have  that  of  the  nature  of  antitoxin  ; 
antitoxin,        and  any  evidence  that  will  help  in  this  should  be  noted. 

Antitoxin  the  One  of  the  Original  theories  put  forward  by  Eoux  and  Vaillard(i),  and  afterwards  emphasised 

sploiai"*''        by  Ehrlich(-),  is  that  antitoxin  is  formed  as  the  result  of  a  special  stimulation  of  certain  cells, 
stimulation  of    probably  the  connective  tissue  cells  or  cells  allied  to  them,  as  a  result  of  which  there  is  a  special 
cei  am  ce  s.     j-gactiou  and  a  secretion  or  overflow  of  the  products  of  this  reaction.    This  process,  as  put  forward 
by  Emil  Fischer  (see  also  p.  150),  Weigert,  and  Cartwright  Wood  (Proc.  R.  Soc.  Edin.,  vol.  xvi., 
1889),  fits  in  so  accurately  with  the  facts  at  present  at  our  disposal  that  we  may  look  upon  it  for 
the  present  as  a  good  working  basis. 
Additional  In  support  of  this  I  venture  to  put  in  evidence  the  Charts  (1  to  10)  and  Tables  (CXI.  to 

evidence  of  this.  (^XXIX.)  in  tMs  Keport,  from  which  it  will  be  seen  that  it  is  only  when  there  is  marked  reaction, 
both  local  and  constitutional,  that  there  is  any  increase  in  the  amount  of  antitoxin  produced.  It 
will  appear,  however,  from  a  careful  study  of  these  Tables  that  the  constitutional  reaction  is  really 
Local  production  of  secondary  importance,  because  the  toxin  injected  must  exert  its  greatest  stimulating  power — ■ 
ofantitoxm.      in  fact  ouc  might  almost  say  its  only  stimulating  power — on  those  tissues  with  which  it  comes 
directly  in  contact,  that  is,  before  it  becomes  mixed  with  any  large  quantity  of  lymph  or  finds  its 
way  into  the  circulation,  in  which  at  the  temperature  of  the  body,  the  combination  of  toxin  and 
antitoxin  goes  on  with  great  rapidity,  the  amount  of  antitoxin  in  the  blood  of  some  of  the  animals 
being  thousands,  or  even  tens  of  thousands,  of  times  the  quantity  required  to  neutralise  the  whole 
of  the  toxin  injected.    Acting  locally,  however,  one  can  quite  understand  how  the  toxin,  given 
in  gradually  increasing  quantities,  can  still  continue  to  stimulate  the  connective  tissue  cells  to  the 
production,  excretion,  and  overflowing  of  the  antitoxin  into  the  surrounding  fluids. 
Number  of  lethal  In  the  Tables  referred  to  the  test  dose  is  calculated  at  one  hundred  times  the  lethal  dose.  Of 

doseof'toxtn,  course,  as  lias  been  pointed  out  by  Ehrlich  {Die  Werthbemessung,  1.  c),  there  is  no  constant 
proportion  between  the  two.  In  certain  rare  cases  the  test  dose  is  over  one  hundred  times  the 
lethal  dose  (see  also  p.  150),  but  more  usually  it  comes  out  at  about  50  or  33  (average).  For 
convenience  of  calculation,  however,  and  in  order  to  see  whether  there  was  any  relation  between 
the  amount  of  toxin  and  antitoxin,  the  early  theoi-etical  test  dose  of  one  hundred  times  the  lethal 
dose  has  been  adopted.  It  must,  however,  be  borne  in  mind  that  the  Tables  would  bring  out  the 
same  facts  were  the  test  dose  only  a  single  lethal  dose. 
Antitoxin  not  a  A  secoud  theory,  which  for  some  little  time  occupied  the  attention  of  those  who  were 

modified  toxm.  ^Qj.jjijjg  this  subject,  was  that  antitoxin  is  a  modified  toxin.  Attempts  were  made  to  prove  that 
by  electrolysing  toxin  antitoxin  was  produced.  It  was  soon  found,  however,  that  this  was  not  a  case 
of  production  of  antitoxin  ;  the  toxin  in  such  cases  is  actually  destroyed  by  the  chloro-hvpochlorites 

(')  Anntilea  de  I'Jnslilut  Pasteur,  1893,  tome  vii. 
(»)  JJie  Werthbemessung,  Sj-c,  Klin.  .Tuhrb.  Bd.  vi.,  1897. 
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Additional 
evidence  of  tlie 
"  secretory  " 
theory  of 
antitoxin. 


produced  when  a  weak  saline  solution  is  electrolysed,  as  when  no  sodium  chloride  had  been  added 
to  the  solution  there  was  little  or  no  destruction  of  the  toxin.  Professor  Fraser(i),  of  Edinburgh, 
from  his  observations  on  snake  venom  and  antivenine,  came  to  the  conclusion  that  in  his  antivenine 
he  was  dealing  with  a  modified  venom.  He  says  that  the  antitoxic  or  immunising  substances 
originate,  not  from  vital  reactions  upon  the  constituents  of  the  body,  but  from  the  toxins  them- 
selves, being  produced  by  chemical  changes  in  these,  or  being  actually  among  their  normal 
ingredients. 

On  looking  over  the  record  of  the  treatment  of  our  horses,  I  was  at  once  struck  by  the  fact 
that  the  amount  of  antitoxin  formed  is  apparently  out  of  all  proportion  to  the  amount  of  toxin 
introduced;  as  I  have  already  stated,  it  is  in  some  cases  thousands  of  times  as  great,  taking  the 
test  dose  at  its  lowest  toxic  value.  Bearing  in  mind,  however,  that  we  have  the  production  of 
what  Ehrlich  calls  toxoids,  it  was  naturally  suggested  that  these  might  be  transition  stages 
between  the  toxin  and  antitoxin.  Against  this,  however,  are  the  following  facts :  that  these 
toxoids,  like  the  toxins,  although  they  have  the  power  of  stimulating  the  cells  to  produce 
antitoxins,  appear  also  to  act  like  toxins  in  neutralising  antitoxins.  A  further  fact  is  that  Wood's 
serum  toxin  has  so  far  lost  its  toxic  effect,  that  three  or  even  five  c.c.  of  this  substance  produces  no 
appreciable  lethal  effect  when  injected  into  a  guinea-pig,  or  only  a  temporary  swelling  which  soon 
passes  off.  Although  serum  toxin  has  the  power  of  producing  antitoxin  in  the  tissues,  of  which  we 
have  evidence  in  several  of  the  tables  relating  to  the  later  horses,  it  appears  to  exert  absolutely  no 
antitoxic  action  ;  the  substance  contained  must  therefore  be  looked  uj)on  as  a  toxin  greatly 
modified,  but  not  in  any  way  converted  into  an  antitoxin,  as  it  neither  materially  increases  nor 
diminishes  the  antitoxic  action  of  a  test  dose  of  antitoxin  acting  upon  a  test  dose  of  toxin. 

As  early  as  1893  Eoux  and  Vaillard(-)  pointed  out  that  animals  treated  with  toxin 
may  lose  blood  equal  to  the  whole  of  the  body-weight,  if  this  be  prolonged  over  a 
period  of  several  days,  without  there  being  any  marked  falling-off  of  strength  in  the 
antitoxic  value  of  the  blood  that  remains,  this  affording  evidence  that  the  production 
of  antitoxin  must  be  going  on  as  the  continued  result  of  a  special  stimulation  of  antitoxin- 
forniing  cells;  the  toxin  has  all  disappeared,  but  antitoxin  is  still  being  formed.  Salomonsen 
and  Madsen(^)  have  also  recently  proved  that  there  maybe  an  actual  rise  after  considerable  volumes 
of  blood  have  been  withdrawn  from  an  animal  treated  with  toxin,  and  they  agree  with  those  who 
maintain  that  there  is  a  new  production  of  antitoxic  substance  going  on  as  a  result  of  a  special 
stimulation.  My  observations,  as  I  have  before  stated,  all  go  to  prove  that  the  antitoxin  is  in  great 
measure  formed  locally,  that  it  is  the  result  of  a  special  reaction  between  the  toxin  and  the 
subcutaneous  and  connective  tissues,  and  that  the  antitoxin  is  produced  as  a  kind  of  secretion 
from  these  special  cells  reacting  to  the  special  stimulation.  To  put  it  into  the  words  of  Salomonsen 
and  Madsen  {o}:).  cit.)  certain  cells  of  the  organism  have  acquired  a  new  secretory  property  which 
persists  over  a  considerable  period. 

Numerous  experiments  have  been  carried  out  for  the  purpose  of  showing  that  antitoxin  is 
somewhat  rapidly  excreted  in  the  various  secretions  of  the  body,  and  some  have  maintained  that  it 
is  actually  destroyed  within  the  body.  Bulloch(^)  shows  that  antitoxin  injected  into  the  donkey 
rapidly  passes  out  in  the  excretions.  Salomonsen  and  Madsen  prove  that  it  is  present  in  the  milk 
of  suckling  animals  that  are  being  treated  for  the  production  of  antitoxin. 

There  seems  to  be  some  peculiarity  about  this  excretion  of  antitoxin  not  yet  thoroughly 
explained.  When  a  prophylactic  dose  of  antitoxin  is  injected  into  a  child,  the  pi'otective  effect 
appears  to  wear  off  somewhat  rapidly.  This  protection,  at  first  almost  perfect,  appears  to 
gradually  diminish,  and  at  the  end  of  from  three  to  six  weeks  the  susceptibility  may  be  again 
almost  at  the  normal.  In  order  to  determine  the  rate  of  fall  of  the  antitoxin  contained  in  a  horse 
that  has  been  under  ti'eatment  for  some  time,  the  accompanying  charts  may  be  examined,  and  it 
will  be  seen  that  in  some  cases,  especially  during  the  earlier  stages  of  the  treatment  of  these 
animals,  the  fall  is  very  rapid  indeed.  In  one  case  the  fall  was  from  325  to  275  units  in  31  days  ;  in 
another  from  400  to  150  in  67  days;  in  another  from  1,000  to  700  in  34  days;  in  another  from 
180  to  125  in  27  days.  These  numbers  might  be  gi-eatly  multiplied,  and  a  reference  to  Tables 
CXI.-CXXIX.  will  show  even  more  marked  falls  than  these,  especially  in  one  case  (Table 
CXXVII.),  from  625  to  325  in  30  days,  where  the  treatment  had  been  forced  or  carried  out 
rapidly.  The  fall  by  excretion  of  antitoxin  may  go  on  very  rapidly  then  where  the  cells  have  not 
been  properly  trained  to  do  their  new  work  without  special  stimulation.  In  an  animal,  however, 
that  has  been  subjected  to  a  long-continued  course  of  treatment  and  where,  consequently,  we 
should  expect  that  the  cells  have  become  specially  accustomed  to  the  regular  production  of  antitoxin, 
we  should  expect  to  find,  in  spite  of  the  rapid  excretion,  and  in  spite  of  the  failure  to  apply  the  special 
stimulation,  that  the  production  of  antitoxin  would  still  go  on  to  such  an  extent  as  to  throw  a 
considerable  quantity  into  the  blood,  and  so  maintain  a  considerable  antitoxic  value  of  that  blood. 
We  have  the  following  evidence  on  this  point : — The  treatment  of  the  Brown  Pony  (Horse  No.  '2., 
Table  CXII.)  was  discontinued  on  April  25th,  1898,  when  the  antitoxic  strength  of  the  serum  was 
ijeen  kept  under  300  uuits.  On  the  30th  August  the  antitoxic  value  of  the  serum  had  fallen  to  175;  it  then  fell 
some'time. gradually  Until  the  4th  of  October,  when  its  antitoxic  value  was  135.  It  remained  very  close  to 
this  strength  until  November  5th,  and  even  on  the  12th  January,  1899,  it  was  still  above  100. 
So  that  if  the  excretion  of  antitoxin  goes  on  equally  in  ihe  various  animals  there  must  have  beeu 
in  this  animal  a  continued  reproduction  of  antitoxin  in  spite  of  the  fact  that  there  is  no  longer 
any  specific  stimulation  of  the  tissues.  There  was  certainly  no  toxin  being  thrown  into  the 
animal  from  which  antitoxin  could  be  formed.  That  being  the  case,  the  only  conceivable  source 
is  the  cells  that  have  become  accustomed  to  secrete  antitoxin,  this  function  persisting  even  after 
the  removal  of  the  stimulation. 


Antitoxin 
excreted  more  or 
less  rapidly  in 
urine,  milk,  etc. 


Antitoxic  value 
of  serum  kept 
up  in  spite  of 
H'reat  amount 
of  antitoxin 
excreted,  when 
animals  have 


(1)  All  address  to  the  Royal  Institution  (Nature,  189G,  vol.  liii.,  p.  571    also  Brit.  Jifed.  .Town. 
(■)  Annales  de  rinstitiit  Pasteur,  1893,  tome  vii.,  p.  82. 
(")  Annales  de  /'Instifut  Pasteur,  tome  xii.,  p.  7G2. 
1*)  Journal  of  Pathology,  vol.  x.  (1808),  p.  244. 


1890,  vol.  i.,  p.  957. 
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THE  PRINCIPLES  AND  METHOD  OF  TESTING  THE  POTENCY  OF  ANTI-DIPHTHERIAL, 

OR  DIPHTHERIAL  ANTITOXIC,  SERUM. 

At  the  very  outset,  when  the  question  of  the  determination  of  the  amount  of  antitoxm  or  initial 
the  measurement  of  the  activity  of  the  specific  antitoxic  action  in  any  given  anti-diphtherial  serum 
was  approached,  it  was  evident  that  very  serious  differences  of  opinion  existed,  first,  as  to  the 
possibility  of  obtaining  any  accurate  determination,  and,  second,  as  to  tlie  best  method  to  be  adopted 
for  such  determination. 

One  of  the  great  difficulties  that  presented  itself  was  that  even  for  some  time  after  antitoxic 
serum  had  been  prepared  in  considerable  quantities,  and  fairly  definite  information  had  been 
obtained  as  to  the  effects  produced  on  the  course  of  even  severe  cases  of  diphtheria,  there  were  very 
different  opinions  held  by  those  who  presumably  were  best  informed  on  the  subject  as  to  the  mode 
of  action  of  antitoxin  on  patients  suffering  from  diphtheria.  By  some  it  was  maintained  that  this  Bactericidal 
substance  exerted  a  beneficial  effect  on  the  course  of  the  disease  through  the  possession  of  a  power 
of  destroying  the  diphtheria  bacillus  itself ;  by  others  it  was  held  that  this  effect  was  produced 
through  a  specific  action  which  the  antitoxin  was  capable  of  bringing  to  bear  on  the  cells  of  the 
tissues  of  the  body  by  means  of  which  they  are  enabled  to  withstand  the  invasion  of  the  bacilli 
and  to  carry  on  their  special  work,  even  in  the  presence  of  large  amounts  of  the  toxic  products  of 
these  bacilli ;  whilst  others,  again,  held  that  the  value  of  antitoxin  as  a  remedy  was  owing  to  its 
possession  of  a  power  of  actually  "  neutralising  "  the  toxic  products  of  the  diphtheria  bacillus  as 
they  are  absorbed  from  the  local  manufactory — the  throat — into  the  lymphatics  and  blood-vessels 
of  the  patient. 

Behring  and  Ehrlich,  the  chief  adherents  and  exponents  of  this  latter  theory,  claimed  at  Chemical 
a  very  early  stage  of  the  controversy  raised  on  this  question  that  the  action  of  antitoxin  upon  • 
toxin,  whether  in  the  case  of  diphtheria  or  tetanus,  is  in  many  respects  comparable  to  the 
neutralising  action  exerted  by  an  acid  upon  an  alkali — a  comparison,  however,  that  does  not  appear 
to  hold  good  throughout,  except  in  so  far  as  it  relates  to  such  substances  as  double  salts,  phosphates 
and  carbonates  of  lime,^  &c. 

Upon  this  latter  supposition  Behring  based  his  early  method  of  testing  the  strength  of  the  Keiuing's  eariy 
antitoxin  that  he  had  been  able  to  prepare,  although  he,  at  the  same  time,  seems  to  have  had  in  ™^  '° 
his  mind  the  possibility  that  antitoxin  might  also  exert  some  kind  of  germicidal  influence  on  the 
diphtheria  bacilli  themselves,  for  we  find  that  in  one  of  his  early  methods  of  testing  he  injected 
a  definite  quantity  of  a  living  diphtheria  culture  (a  48  hours'  culture  10  times  the  24-hour  lethal 
dose  for  a  guinea-pig  of  500  grammes  weight),  having  previously  injected  a  certain  quantity,  say 
the  1-lOOth  part  of  a  cubic  centimetre,  of  the  serum  to  be  tested.  Such  a  serum,  if  the  animal 
remained  alive,  was  said  to  possess  a  strength  of  50,000,  because  1  c.c.  (=  1  gramme)  would 
protect  50,000  grammes  weight  of  guinea-pig  :  i.e.,  1-lOOth  c.c.  protects  500  grammes  guinea-pig  ; 
therefore  1  c.c.  would  protect  50,000  grammes.  If  l-200th  c.c.  protected  500  grammes  guinea- 
pig,  the  strength  was  put  down  as  100,000  ;  and  so  on. 

After  a  time  Behring  appears  to  have  become  dissatisfied  with  this  method,  as  the  results  oftegti",t''^°'' 
obtained  on  different  animals,  throughout  a  long  series  of  experiments,  appeared  to  be  by  no 
means  constant.  This  method  is,  however,  still  used,  especially  in  P'rance ;  though,  as  recently 
pointed  out  by  Madsen,  the  results  obtained  with  the  same  serum  may  vary  as  much  as  50  per 
cent.  In  the  first  experiments  carried  out  with  the  object  of  testing  our  serum,  this  method  was 
compared  with  that  later  devised  by  Ehrlich  in  conjunction  with  Behring,  and  ultimately  we 
came  to  the  conclusion  that  the  newer  method  was  for  many  reasons  vastly  superior  to  Behring's 
original  method. 

One  of  the  objections  to  the  earlier  method  was  that  with  living  bacilli  it  was  impossible  to 
determine  with  any  degree  of  accuracy  the  effect  produced  on  an  animal  by  any  measured  quantity ; 
for  although  the  quantity  might  be  measured  as  regards  actual  bulk,  it  was  by  no  means  a  fixed 
quantity,  the  number  of  organisms  contained  in  it  varying  according  to  the  rate  of  growth  of  the 
culture — a  rate  very  much  modified  by  even  minute  variations  in  the  composition  of  the  bouillon — 
the  vigour  of  the  culture,  and  the  like, — with  the  result  that  the  organisms  differ  very  materially  in 
their  power,  first,  of  growing,  and,  second,  of  forming  toxins  after  they  had  been  introduced  into 
the  tissues.  Then,  too,  it  soon  became  evident  that  the  power  of  neutralising  the  action  of  the 
diphtheria  bacilli  was,  after  all,  not  the  special  point  to  be  aimed  at,  as,  especially  in  the 
early  stages  of  the  disease,  the  bacillus  does  not  necessarily  get  into  the  circulation  ;  whilst, 
on  the  other  hand,  toxins  are  invariably  absorbed,  sometimes  in  large  quantities,  from  the 
seat  of  the  local  mischief,  even  when  the  bacilli  remain  strictly  localised.  If  a  definite  quantity  of 
toxin  be  added  to  an  exact  neutralising  dose  of  antitoxin  in  a  test  tube  and  injected  subcutaneously 
into  a  guinea-pig,  the  animal  shows  absolutely  no  symptoms  of  toxin  poisoning;  if  there  be  an 
excess  of  toxin  equal  to  a  single  lethal  dose,  the  animal  dies  ;  and  if  an  excess  of  slightly  less  than  a 
lethal  dose,  it  may  have  severe  toxic  symptoms,  but  does  not  die. 

Further,  we  find  that  the  bulk  of  the  antitoxin  introduced  into  the  body  of  an  animal  Antitoxin 
appears  to  remain  there  for  some  considerable  time,  though  a  process  of  excretion  commences  at  forj'ome'time!''^ 
once  and  goes  on  slowly  for  probably  a  month  or  six  weeks.  What  remains  in  the  body,  however, 
is  always  ready  to  combine  with  any  toxin  that  maybe  injected  or  absorbed,  so  that  given  a  certain 
quantity  of  antitoxin  in  the  tissues  and  fluids  of  an  animal  and  the  animal  is  in  a  position  to  resist 
the  effects  of  the  introduction  of  a  certain  quantity  of  toxin.  As  soon,  however,  as  all  the  antitoxin 
in  the  body  is  used  up  to  combine  with  the  toxin,  and  an  excess  to  the  extent  of  a  single  lethal 
dose  of  toxin  still  remains,  the  animal  must  succumb  ;  whilst,  if  less  than  a  full  lethal  dose  remains 
unneutralised,  evidence  of  the  presence  is  afforded  in  the  fact  that  the  animal  suffers  from  local 
swelling,  loss  of  weight,  and  perhaps  paralysis,  impaired  cardiac  action  due  to  the  occurrence  of 
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degenerative  changes  in  the  peripheral  nerves  and  in  the  heart  muscle.  In  some  cases  symptoms 
due  to  the  impairment  of  functions  of  such  structures  as  the  epithelium  of  the  kidney,  the  liver 
cells,  and  the  vascular  and  lymphatic  endothelium,  were  also  traced. 

Behring's  original  method,  based  on  the  fact  that  diphtheria  toxin  is  of  more  or  less  constant 
quality,  was  soon  re-introduced.  Here  a  single  lethal  dose  of  toxin,  from  which  the  diphtheria 
bacilli  had  been  separated  by  means  of  filtration  through  a  Pasteur-Chamberland  filter,  was  used, 
the  lethal  dose  being  reckoned  as  the  quantity  that  would,  without  fail,  kill  a  guinea-pig  of  oOO 
grammes  weight.  This  dose  was  injected  subcutaneously,  and  a  quantity  of  antitoxin  sufficient  to 
neutralise  this  dose  was  given  12  hours  later  ;  the  strength  of  the  antitoxin  was  calculated  on  the 
basis  of  the  quantity  of  antitoxin  required  to  neutralise  the  lethal  dose  of  toxin.  The  method  as 
revived  was,  however,  modified  in  so  far  that  the  toxin  and  antitoxin  were  mixed  in  a  test  tube  before 
they  were  injected.  It  was  evident  to  us  that  the  use  of  this  method  is  accompanied  by  a  very  grave 
objection.  The  lethal  action  of  the  toxin  is  of  course  neutralised  by  a  very  small  proportion  of  the 
antitoxin  used  :  thus,  if  it  requires  10-lOths — i.e.,  one  lethal  dose — to  kill  the  animal,  8-lOths,  or  even 
9-lOths,  would  be  insufficient  to  produce  the  same  effect;  so  that  it  is  only  necessary  to  neutralise 
1  or  2  lOths  of  certain  toxins  in  order  to  enable  the  animal  to  pull  through  alive,  although  it  may 
suffer  more  or  less  severely  from  diphtheria  poisoning,  losing  weight,  and  exhibiting  a  more  or 
less  marked  local  lesion.  This  method  is  all  the  more  unreliable  because  it  was  found  that  toxins 
having  a  certain  lethal  action  varied  very  greatly,  (a)  in  their  power  of  producing  swelling,  (h) 
in  their  effect  on  the  reduction  of  the  weight  of  the  animal,  and  (c)  in  their  power  of  causing 
paralysis. 

In  order  to  mimimise  these  drawbacks,  Ehrlich  and  Behring,  in  place  of  using  a  single  lethal 
dose,  devised  a  method  in  which,  having  determined  by  direct  experiment  the  exact  lethal  dose  of  a 
certain  toxin,  they  then  took  10  times  this  lethal  quantity,  and  by  titration  and  animal 
experiments  determined  the  exact  amount  of  the  antitoxin  they  were  testing  that  it  was  necessary 
to  inject  subcutaneously  along  with  this  large  dose  of  toxin  {the  two  having  previously  been 
thoroughly  mixed  in  a  test  tube)  in  order  to  exactly  neutralise  not  only  the  lethal  action  of  the  toxin, 
but  also  any  local  action,  so  that  when  the  animal  was  examined  four  days  later  not  a  trace  of 
swelling — beyond  that  set  up  by  the  reaction  along  the  track  of  the  needle,  and  which  might  be  due 
to  the  slight  injury  to  the  tissues  by  the  passage  of  the  needle — remained.  It  is  evident  that  the 
margin  of  error  even  as  regards  the  lethal  action  of  the  toxin  must  here  be  greatly  diminished,  as 
if  there  were  10  doses  of  toxin  present,  at  least  a  fraction  more  than  nine  of  them  must  have  been 
neutralised  before  the  animal  could  remain  alive,  whilst  the  presence  or  absence  of  swelling  would 
further  reduce  the  possible  8  or  9  per  cent,  margin  of  error. 

This  method  of  testing  was  obviously  so  much  better  than  the  earlier  method,  that  it  was 
at  once  adopted. 

Modification  of  Diphtheria  Toxin. 

As  the  result  of  a  series  of  observations  on  toxins  that  had  been  kept  in  a  warm  chamber, 
and  even  at  the  ordinary  temperature  for  some  time,  I  was  convinced  that  diphtheria  toxin 
became  modified.  Ehrlich  in  his  paper(^)  showed  that  under  these  conditions  ordinary 
toxin  loses  its  toxic  activity, (2)  but  still  retains  its  power  of  combining  with  diphtheria  antitoxin. 
These  modified  toxins,  which  still  retain  the  specific  power  of  combination,  Ehrlich  names 
"  toxoids,"  and  he  explains  the  fact  that  different  crude  diphtheria  toxins  have  very  different 
relative  lethal  activities  and  combining  powers,  to  the  transformation  of  the  lethal  toxins  into 
comparatively  non-lethal  toxoids.  A  most  interesting  observation  on  this  point  was  made  with  a 
toxin  of  which  the  neutralising  strength  was  0*31 — as  near  as  possible  100  toxin  doses  of  the 
absolute  toxicity  for  a  guinea-pig  of  250  grammes— 0*003  ;  nine  months  later  the  amount  required 
for  a  single  lethal  dose  had  risen  exactly  three  times,  being  now  0'009,  but  the  power  of 
entering  into  combination  remained  exactly  the  same,  0'31  still  neutralising  an  antitoxin  unit, 
the  value  and  the  value  remaining  absolutely  the  same,  so  that  these  toxoids,  although 
they  have  lost  their  lethal  activity,  have  still  retained  their  exact  power  of  neutralisation  through- 
out. All  this  points  to  the  fact  that  in  the  rearrangement  of  the  atoms  in  the  molecule  the 
combining  bonds  still  remain  the  same,  but  the  special  characteristic  of  the  toxin  is  so  far  altered 
by  the  rearrangement  that  it  no  longer  has  the  ]30wer  of  acting  upon  the  protoplasm,  to  the  same 
extent,  at  any  rate,  as  it  had  previously.  This  opens  up  a  very  interesting  question  in  connection 
with  the  production  of  immunity,  as  it  is  evident  that  the  possibility  of  the  stimulation  of  the 
lateral  chains  and  the  production  of  antitoxin  by  bodies  which  do  not  retain  their  full  toxic  action 
would  render  the  possibility  of  protecting  animals  a  much  safer  one  than  where  it  is  necessary  to 
use  active  toxins  for  this  purpose.  Cartwright  Wood's  experiments  with  the  albumoses  produced 
by  the  diphtheria  bacillus  (received  by  Eoyal  Society  February  20th,  1896,  published  in  Lancet 
April  11th),  of  course  have  a  most  important  bearing  on  this  question.  His  serum  toxin, 
which,  although  it  had  to  a  great  extent  lost  its  toxic  power — i.e.,  the  enzyme  molecule  has 
been  destroyed  by  heat — still  retains  its  power  not  only  of  conferring  an  immunity  upon  the 
animal  organism,  but  actually  of  stimulating  its  cells  to  the  production  of  very  considerable 
quantities  of  free  antitoxin.  At  first  I  thought  that  these  albumoses  of  Martin's  should  retain 
the  power  of  neutralising  antitoxin.  On  that  special  point  I  have  as  yet  no  evidence,  but  I  find 
that  serum  toxin  exerts  little,  if  any,  such  effect.  In  consequence  of  the  changes  above  noted  it  was 
found  necessary  to  reproduce  the  standard  from  time  to  time  as  the  toxin  failed  in  strength,  or 
a  fresh  quantity  had  to  be  prepared.  Here,  had  the  standard  been  lost,  the  difficulty  was  added 
to  and  rendered  more  complicated  by  the  fact,  as  already  pointed  out,  that  the  relation  of  lethal 
activity  to  local  action  varied  enormously  in  different  samples  of  toxins. 


(1)  Loc.  cit.    See  also  Cohhett,  Journal  oj  Pathology  and  Bacteiioloijy,  1896,  vol.  iii.,  p.  327. 
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Further,  from  published  accounts  it  was  gathered  that  the  original  standard  used  by  Behring 
was  not  obtained  by  taking  an  exact  multiple  of  10  lethal  doses.  He  describes  his  normal  toxin 
as  of  such  strength  that  0"3  c.c.  kills  1  kilogramme  of  guinea-pig,  whilst  the  dose  that  he  takes  of 
this  toxin  is  0'8  c.c.  As  he  used  animals  weighing  about  250  grammes,  the  test  dose,  if  corresponding 
to  10  lethal  doses,  should  have  been  0  75.  It  is  probable,  therefore,  either  that  some  factor  is  not 
mentioned,  or,  a  more  or  less  arbitrary  standard  having  been  carefully  worked  out  on  this  figure, 
he  looked  upon  it  as  being  sufficiently  accurate  for  all  practical  purposes.  He  states,  indeed,  that 
this  test  dose  must,  after  all,  be  looked  upon  as  an  arbitrai-y  standard,  although  in  the  first  instance 
the  result  obtained  was  based  on  experiment  and  calculation.  Animal  experiments  with 
diphtheria  toxin,  however,  are  open  to  such  variations  that  it  would  become  an  exceedingly  -* 
difficult  matter  to  reproduce  exactly  the  standard  were  it  once  lost,  and  anyone  who  has  attempted 
to  determine  the  exact  lethal  action  of  a  diphtheria  toxin  will  at  once  see  that  it  would  be  almost 
an  impossibility  to  reproduce  any  given  standard  simply  by  animal  experiments.  This  will  be  the 
more  readily  understood  when  Ehrlich's  statement  that  he  has  sometimes  to  use  a  hundred  animals 
before  he  can  determine  the  exact  lethal  dose  of  a  toxin  is  borne  in  mind. 

The  standard  being  arbitrary,  then,  and  the  toxin  being  to  a  certain  extent  unstable,  it  was  standard  purely 
at  one  time  impossible  to  rejiroduce  a  toxin  of  ])recisely  similar  strength  as  the  original  by  any  '  '  ^' 
process  of  titration.  It  would,  of  course,  be  possible  to  titrate  against  the  toxin  of  diminished 
strength,  but  by  no  process  of  titration  and  calculation  could  the  original  standard  be  arrived  at. 
Behring,  working  on  this  basis  in  connection  with  the  tetanus  toxin  and  antitoxin,  finding  that 
the  antitoxin  was  far  more  stable  than  the  toxin,  prepared  an  antitoxin  which  he  could  use  as 
a  more  stable  standard — one  against  which  he  could  titrate  the  less  stable  toxin.  He  made 
his  antitoxin  of  such  strength  that  a  certain  quantity  would  exactly  neutralise  one  lethal  dose  of 
tetanus  toxin  injected  into  a  mouse,  and  having  obtained  such  a  standard  he  could  always,  by 
means  of  animal  experiments,  obtain  the  strength  of  any  toxin,  and  then,  by  dilution,  again  obtain 
a  standard  toxin  for  use  in  testing  antitoxins  of  unknown  strength.  Having  a  standard  antitoxin 
solution,  he  was  able  to  obtain  a  standard  toxin ;  from  this  a  fresh  standard  antitoxin  ;  and  so  on. 
The  standard  antitoxin,  however,  once  obtained,  was  carefully  preserved  from  the  action  of  air, 
light,  and  heat,  and  was  termed  a  "  normal  antitoxin." 

Although  the  toxin  of  diphtheria  is  more  stable  than  that  of  tetanus,  it  is  still,  as  I  have  Diphtheria 
already  stated,  a  somewhat  variable  and  varying  quantity,  even  when  kept  in  bulk ;  here  also,  then,  stab'iVthati 
it  is  necessary  to  preserve  a  stPvudard  antitoxin.  Having  fixed  the  normal  toxin,  Ehrlich  and 
Behring  took  a  quantity  of  this  sufficient  to  kill  ten  250-gramme  guinea-pigs ;  as  it  happened  in 
this  case,  they  then  added  just  sufficient  antitoxin  to  neutralise  this  quantity  of  toxin,  injecting 
the  mixture  into  one  guinea-pig  of  the  same  size.  The  exact  point  of  neutralisation  was  taken  as  Evidence  of 
that  at  which  there  was  no  swelling  produced,  or  this  swelling  was  merely  temporary  and  had 
passed  off  before  the  end  of  the  fourth  day.  The  animal,  under  these  conditions,  does  not  fall  in 
weight  but  continues  to  feed  well,  and  may  even  gain  in  weight.  The  figure  representing  the 
amount  of  serum  required  to  neutralise  these  10  lethal  doses  was  multiplied  by  10,  the  product 
representing  a  unit  of  antitoxin  ;  normal  antitoxic  serum  corresponding  to  the  normal  anti-tetanus 
serum  is  of  such  strength  that  1  c.c.  contains  one  unit  of  antitoxin,  and  should,  therefore,  neutralise 
100  theoretical  lethal  doses  of  toxin. 

This  method  of  estimating  the  strength  of  antitoxin  appeared  to  promise  much  more  accurate  Newer  methods 
results  than  the  method  adopted  by  Koux.    When,  however,  this  work  was  commenced,  a  careful  more^"ccmute°^ 
study  of  the  literature  available  revealed  the  fact  that  there  was  no  exact  statement  published  as  ^ony^J^ent 
to  the  method  adopted  for  the  determination  of  the  lethal  dose ;  the  various  forms  of  acute  and 
chronic  diphtheria  poisoning  were  mentioned,  but  little  indication  was  given  as  to  the  exact  period 
at  which  the  lethal  dose  was  to  act,  and  it  was  at  once  found  that  there  existed  enormous  differences 
between  the  dose  necessary  to  kill  in  from  24  to  30  hours  and  the  dose  that  kills  only  in  a  week  or 
ten  days,  or  even  longer.    It  was  found,  however,  that  much  more  constant  results  were  obtained 
when  doses  sufficient  to  kill  the  animal  in  48  hours  were  used  than  in  the  case  of  the  more  chronic 
forms  of  poisoning,  and  in  all  our  earlier  experiments  the  lethal  dose  was  taken  as  that  quantity 
that  was  sufficient  to  kill  a  200-gramme  gainea-pig  in  48  hours.    I  was  afterwards  informed  by 
Professor  Ehrlich  that  he  calculated  the  lethal  dose  as  the  quantity  of  toxin  necessary  to  kill  a 
250-gramme  guinea-pig  on  the  fourth  day  after  the  injection ;  and  on  comparing  the  lethal  dose 
used  in  these  laboratories  with  that  used  by  Professor  Ehrlich,  it  was  calculated  that  here  the 
standard  had  been  pitched  at  from  25  to  30  per  cent,  too  high — i.e.,  above  that  which  had  been 
worked  out  in  Grermany.    The  result  of  all  this  (along  with  the  fact  that  before  we  had  acquired  ^^^^y  testings 
full  confidence  in  our  method  we  thought  it  essential  to  err,  if  at  all,  on  the  side  of  safety)  was  side.     ^'^  ^ 
that  the  earlier  serums  down  to  No.  28  contained  a  greater  number  of  normal  antitoxin  urits 
than  were  originally  calculated  ;  so  that  the  earlier  serums  up  to  this  number  were  really  stronger 
than  they  were  said  to  be. 

In  diphtheria  it  is  the  lethal  action  of  the  poison  that   must   be   neutralised,   and  ^ct","'^ 

, -1         P  P  ■•-  P  '  of  toxin  to  be 

therefore  m  testing  the  activity  of  antitoxic  serum  it  is  its  power  of  neutralising  this  neutralised, 
lethal  activity  that  must  be  determined  as  accurately  as  possible.  The  local  reaction, 
although  giving  approximately  accurate  results,  is  not  to  be  relied  upon  as  giving  the 
absolute  lethal  activity  of  a  toxin,  and  therefore  this  local  action  should  be  as  far  as 
possible  left  out  of  account  in  testing  antitoxin.  This  fact,  I  think,  is  even  more  important 
than  the  difficulty  mentioned  by  Ehrlich  that  where  a  purely  subjective  method  of  * 
determining  the  line  at  which  the  swelling  ceases  has  to  be  taken  into  account,  the 
personal  factor  in  the  equation  has  to  be  reckoned  with,  and  therefore,  according  to 
the  individual  using  the  method,  differences  may  occur;  for  this  reason  it  is  absolutely 
necessary,  by  the  original  method  of  testing,  for  each  experimenter  to  test  his  own  personal 
element  and  determine  his  own  normal  abscissa.    I  had  already  decided  that  it  was  necessary  to 
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bring  the  lethal  factor  into  greater  prominence  in  testing  antitoxin  when  Ehrlich  published  his 
now  famous  paper,  and  I  recognised  that  he  had  made  a  distinct  step  forward  when  he  returned 
to  the  time  of  death  as  the  determining  factor  in  judging  of  the  activity  of  a  test  toxin,  and 
consequently  of  the  activity  or  neutralising  power  of  an  antitoxin. 

As  the  result  of  the  examination  of  a  series  of  different  toxins  prepared  by  different 
methods,  preserved  under  different  conditions,  and  kept  for  varying  periods,  Ehrlich  found  that  it 
was  necessary  first  of  all  to  determine  the  absolute  toxicity  of  a  toxin,  though  he  afterwards 
determined  the  relation  of  the  swelling-producing  powers  to  this  toxicity,  for  the  purpose  of 
analysing  the  toxins. 

In  order  to  determine  the  absolute  toxicity  of  a  toxin,  Ehrlich,  as  above  noted, 
took  the  death  period  as  four  days  from  the  time  of  injection.  He  pointed  out  that, 
although  quantities  of  a  toxin  sufficient  to  kill  animals  on  this  fourth  day  might,  in  the 
case  of  susceptible  animals,  exert  its  lethal  action  in  from  36-48  hom-s,  a  certain  proportion 
of  the  animals  would  always  survive  to  the  fourth  day;  but,  if  the  dose  was  strong  enough, 
no  animal  should  live  beyond  that  period,  or  at  any  rate  beyond  the  fifth  day.  Theoretically, 
100  times  this  dose  injected  along  with  one  unit  of  antitoxin  should  not  kill  the  animal 
before  the  fourth  day,  on  which  day,  however,  the  animal  might  die,  whilst  it  certainly  should  not  live 
beyond  the  fifth  or  sixth  day.  It  was  found,  however,  as  has  already  been  pointed  out,  that,  as  a 
matter  of  experiment,  this  multiple  of  100  +  the  unit  of  antitoxin  did  not  give  these  definite  results. 
Having  arrived  at  this  conclusion,  and  having  a  standard  antitoxin  at  command,  Ehrlich 
determined  accurately  two  neutralisation  points — first,  the  amount  of  toxin  which  one  antitoxin 
unit  exactly  neutralises :  i.e.,  the  effect  is  such  that  not  only  does  the  animal  not  die,  but  no  swelling 
is  developed ;  there  is  little,  if  any,  loss  of  weight,  and  no  other  ill  effect  is  produced  on  injection  of 
the  mixture.  This  first  neutralisation  point  Ehrlich  denotes  by  — i.e.,  there  is  nothing  left  to  be 
neutralised.  The  second  neutralisation  point  is  that  at  which  the  quantity  of  toxin  present  is 
sufficient  to  neutralise  the  whole  of  the  antitoxin,  a  sufficient  quantity  of  the  toxin  to  kill  the 
animal  on  the  fourth  day  remaining  uncombined.  This  point  is  spoken  of  as  L+.  Theoretically, 
the  difference  between  Lq  and  L4.  should  correspond  to  exactly  one  lethal  dose  of  toxin  sufficient 
to  kill  a  guinea-pig  of  250  grammes  in  four  days,  and  Lq  and  L+  should  be  100  and  101  multiples  of 
the  single  dose  respectively,  as  in  the  first  case  we  have  complete  neutralisation, in  the  second  an  excess 
of  toxin  sufficient  to  kill  the  animal  in  the  same  time  that  a  single  lethal  dose  would  bring  about  the 
same  result.  This,  however,  by  no  means  holds  good  in  actual  practice.  I  may  illustrate  this  by  the 
results  obtained  by  Prof.  Ehrlich  with  toxin  supplied  from  these  laboratories.  The  lethal  dose  of  this 
toxin  to  a  guinea-pig  of  250  grammes  was  0'027.  Theoretically,  2-7  should  be  exactly  neutralised  by 
one  unit  of  antitoxin  ;  but  we  find  that  when  this  is  tested  by  the  standard  antitoxin  unit,  2-6  is  the 
point  at  which  complete  neutralisation  takes  place— that  is,  the  error  in  this  case  is  4  per  cent. 
If  the  toxin  were  a  pure  toxin,  with  nothing  but  substances  which  would  bring  about  the  death  of 
the  animal,  the  addition  of  0*027  to  the  neutral  mixture  should  be  sufficient  to  kill  the  animal  in  four 
days,  but  we  find  as  a  matter  of  fact  that  in  order  to  kill  the  animal  in  four  days  it  is  necessary  to 
add  0'45 — that  is,  it  is  necessary  to  give  3-05  of  this  toxin,  or  a  quantity  corresponding  to  113  cal- 
culated lethal  doses,  in  order  to  kill  the  animal — so  that  between  the  two  points  there  is  a  calculated 
difference  of  17  single  experimentally  determined  lethal  doses  instead  of  one.  From  this,  and  from 
a  series  of  12  toxins,  every  one  of  which  gave  different  results,  Ehrlich  found  that  the  value  L,,, 
which  theoretically  should  be  equal  to  100  single  lethal  doses,  contained  in  the  toxin  so 
investigated  from  only  27  to  109  single  lethal  doses,  whilst  the  difference  between  Lq  and  L+ — 
which,  as  we  have  seen,  should  correspond  to  one  lethal  dose — varied  from  1'7  (a  very  close 
approximation  to  the  theoretical  figure)  to  28  (a  very  wide  deviation). 

In  explanation  of  these  facts,  Erhlich  advances  the  theory  that  there  is  a  definite  chemical 
action  and  reaction  between  toxin  and  antitoxin.  He  brings  forward  in  proof  of  this  the  facts 
that  neutralisation  goes  on  more  quickly  in  concentrated  solutions  than  when  they  are  diluted ; 
that  heat  accelerates  the  process  of  combination,  and  that  cold  retards  it ;  and  he  points  out  that 
these  are  just  the  conditions  under  which  ordinary  chemical  double  salts  are  formed.  He  was 
thus  led  to  look  upon  the  neutralisation  of  toxins  by  antitoxins  as  resulting  in  a  double  salt 
formation ;  and,  "  as  multiples  of  the  two  under  the  same  conditions  lead  to  multiple  neutralisation 
in  exact  proportions  to  the  quantity  used,"  he  lays  down  the  rule  that  "  one  equivalent  of  the 
toxin  will  always  neutralise  an  equivalent  of  the  anti-substances,  and  that  multiples  of  one  of 
these  will  also  neutralise  similar  multiples  of  the  other."  Arguing  from  analogy,  therefore,  it  is 
assumed  that  a  molecule  of  toxin  binds  a  definite  and  constant  quantity  of  the  anti-substances, 
and,  moreover,  that  they  have  a  special  affinity  one  for  the  other,  or,  as  he  puts  it,  "  a  specific 
atomic  group  of  the  toxic  complex  having  a  maximal  specific  affinity  for  a  definite  atomic  group 
of  the  antitoxin  complex,  these  readily  sjilicing  into  each  other  like  key  and  lock,"  as  suggested 
by  Emil  Fischer. 

Ehrlich  maintains,  further,  that  s-mall  quantities  of  tetanus  toxin  are  actually  selected  by 
the  motor  ganglion  cells  of  the  central  nervous  system  from  the  fluids  in  which  this  toxin  is 
conveyed  throughout  the  body  ;  it  is  firmly  held  by  these  cells,  which,  with  their  selective  power, 
act  much  as  do  the  anti-substances.  Every  functioning  cell  is  supposed  to  consist  primarily  of 
a  nucleus,  associated  with  which  we  have  the  main  function  of  the  vitality  of  the  cell ;  in  addition 
to  this,  however,  there  are  associated  what  are  called  lateral  chains,  with  subsidiary  or  special 
fonctions.  These  lateral  chains  have  specific  combining  powers,  one  of  them,  at  any  rate,  having 
a  special  affinity  for  the  tetanus  poison ;  which  poison  is,  as  it  were,  grasped  and  "  anchored  "  so 
that  the  living  protoplasm  is  brought  under  the  continued  influence  of  the  attached  tetanus  poison, 
"which  brings  about  a  slowly  advancing,  but  long  continuing  functional  disturbance,  so  long  as 
the  union  of  the  lateral  chain  and  the  toxin  continues,"  and  as  this  usually  remains  permanent 
"  we  have  an  explanation  of  the  formation  of  the  anti-substances."    The  function  of  the  lateral 
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cliains  holding  the  toxin  molecule  is  something  quite  outside  the  ordinary  normal  cell  activity. 
As  fresh  toxin  molecules  are  presented  in  the  cell  there  is  induced  in  it  (the  cell)  a  greater  and 
greater  power  of  combining  with  the  toxin,  this  power  assuming  a  specific  character  according  as 
the  toxin  molecule  presented  be  that  of  diphtheria,  tetanus,  snake-venom,  abrin,  ricin,  or  the  like  ; 
and  this  special  function  gradually  becomes  more  and  more  developed  in  the  cell  itself,  and  as  new 
doses  of  the  poison  are  introduced  new  combining  groups  are  formed  to  take  the  place  of  those 
already  used  up.  These  again  combine  with  the  poison,  and  the  cell  is  stimulated  into  special  and 
specific  activity  in  connection  with  their  formation ;  so  that,  as  more  poison  is  introduced,  we  have 
a  further  formation  of  the  lateral  chains,  which  also  have  the  specific  power  of  combining  with  the 
specific  toxin.  There  is,  in  fact,  a  special  impress,  as  it  were,  made  on  the  functions  of  the  cells, 
which  become  trained  to  produce  these  lateral  chains  to  a  greater  and  greater  extent  beyond  the 
immediate  requirements  of  the  case :  the  cell,  in  fact,  begins  to  make  provision,  not  only  for 
dealing  with  the  toxin  with  which  it  actually  comes  in  contact,  but  for  larger  proportions  of  toxins 
with  which  it  may  have  to  deal.  It  may  be  said  to  become  trained  to  do  work  more  than  sufficient 
for  the  moment,  and  in  time  this  special  function  is  developed  to  such  a  point,  or,  as  Ehrlich  says, 
"the  overplus  of  lateral  chains  is  produced  to  such  an  extent  that  they" — the  lateral  chains  or 
special  functions — "  can  no  longer  be  retained  in  the  cell,  but  are  thrown  off  into  the  blood  unused, 
but  ready  to  come  into  operation  whenever  they  come  into  contact  with  the  specific  molecules 
with  which  they  have  an  affinity."  Ehrlich  points  out  that  "  according  to  this  view  the  anti- 
substances  represent  the  lateral  chains  of  the  cell  protoplasm  produced  in  excess  of  the  capacity 
of  the  cell  to  hold  it,  and  they  are,  therefox'e,  cast  off  into  the  fluid  constituents  of  the  blood  ;  and 
as  soon  as  these  lateral  chains  have  escaped  from  the  cell,  they  appear  to  have  a  greater  power  of 
combining  with  a  specific  toxin  than  they  had  within  the  cell,  as  the  whole  of  their  combining 
branches  are,  as  it  were,  free  to  unite  with  the  special  molecule  for  which  they  have  an  affinity." 
Professor  Donitz,  moreover,  has  demonstrated  that  it  is  actually  possible  by  means  of  antitoxins 
to  withdraw  toxins  combined  with  the  ganglion  nerve  cells,  even  after  they  have  been  fixed  in  the 
protoplasm  of  the  cell  for  twenty  hours,  this  indicating  that  the  separated  anti-substances  have  a 
greater  affinity  for  the  toxins  than  have  the  anti-substances  still  contained  in  the  protoplasm  of  the 
cells. 

This  theory  certainly  affords  a  most  beautiful  working  hypothesis,  and  suggests  an  explanation  Tke  latent  period 
of  the  fact  that  improvement  may  take  place  even  beyond  that  which  can  be  attributed  to  the  diphtheriatoxfn, 
neutralisation  of  the  toxic  substances  that  are  circulating  in  the  fluids  of  the  body.  It  is  certainly  and  theory  ot 
a  most  interesting  fact,  as  Ehrlich  points  out,  that  even  large  doses  of  toxins—  with  the  exception,  fonnatioii. 
perhaps,  of  snake-venom,  which  acts  more  rapidly — require  a  considerable  period  in  which  to  exert 
their  toxic  activity.  Unlike  crystallised  toxins,  poisonous  alkaloids,  the  vegetable  glucosides, 
and  other  substances  of  which  we  know  the  chemical  composition  and  formula,  these  toxins 
always  require  a  certain  time  in  which  to  develop  their  toxic  activity.  He  suggests  that  this 
indicates  that  the  toxin  must  be  forming  definite  molecular  combinations  with  the  protoplasm  of 
the  cell  or  its  lateral  chains,  and  that,  once  entered  into  this  combination,  the  toxin  acquires  the 
power  of  doing  one  of  two  things — of  (1)  gradually  paralysing  the  cell  or  of  interfering  with  its 
main  function,  or  of  (2)  so  stimulating  the  special  function  that,  in  place  of  succumbing,  the  cells 
gradually  acquire  the  faculty  of  combining  with  and  rendering  harmless  larger  and  larger 
quantities  of  toxin.  In  the  one  case  we  have  death  of  the  cells  and  of  the  animal ;  in  the  other 
we  have  the  production  of  antitoxic  substances.  In  the  case  of  certain  poisons  that  have  a 
definite  and  recognised  chemical  composition,  especially  those  of  a  crystalline  nature,  the  cells 
have  no  free  bonds,  or  groups  of  open  molecular  affinities,  for  their  reception  and  fixation ;  the 
poisonous  action  is  never  counteracted,  and  no  antitoxin  is  ever  produced.  Further,  Ehrlich 
maintains,  however,  that  if  the  special  cells  of  an  animal  or  organ  do  not  possess  lateral  chains 
that  will  unite  with  the  specific  proteid  or  enzyme  toxin  molecule,  the  toxin  does  not  prove  fatal 
to  these  cells,  and  no  antitoxin  is  ever  produced.  The  bearing  of  this  on  the  production  of  anti- 
toxin by  susceptible  animals,  and  the  failure  to  reproduce  it  in  animals  which  are  immune  to  the 
action  of  certain  of  these  specific  organic  poisons,  is  a  matter  of  extreme  interest,  and  one  that  has 
a  most  important  bearing  on  the  nature  of  the  processes  that  are  necessary  to  be  used  in  the 
production  of  antitoxin. 

In  connection  with  the  fact  that  test  toxins  vary  enormously  in  their  relative  lethal  and  ReiaWve  values 
local  activities,  Ehrlich  insists  that  if  these  test  solutions  contain  only  the  lethal  toxin  in  addition  °' t*^^*  toxms. 
to  indifferent  matter  the  values      and  L.,. — that  is,  the  point  of  exact  neutralisation  and  the  point 
at  which  death  takes  place  on  the  fourth  day — should  be  very  near  one  another ;  there  should,  in 
fact,  be  only  a  single  lethal  dose,  or  1  per  cent.,  of  difference  between  them,  so  that  Lq  should  equal 
99,  and  L_|.  100,  and  D  (difference)  should  equal  1.     Of  11  toxins  examined  by  Ehrlich  only  one 
gave  D  as  approximately  equal  to  one  single  toxin  dose,  the  others  gave  from  5  to  53  times  the 
single  lethal  dose  as  the  value  of  D.   It  is  evident  that  any  dij)htheria  toxin  which  gives  these  high 
values  for  D  must  contain  a  large  proportion  of  substances  which  have  the  power  of  entering  into 
combination  with  the  anti-substances,  but  have  not  the  power  of  killing  the  animal ;  and  the 
greater  the  quantity  of  such  substances  that  have  to  be  neutralised  by  the  anti-bodies  before  the 
neutralisation  is  complete,  the  greater  will  be  the  value  of  D,  the  relations  between  L,^  and 
L4.  being  markedly  disturbed  by  these  non-lethal  combining  substances.     At  first  Ehrlich  was 
inclined  to  believe  that  these  "  toxoids  "  could  be  classified  according  to  their  power  of  combining 
with  antitoxin  in  relation  to  the  power  of  the  toxin  of  doing  the  same,  and  he  divided  them  into 
three  groups — protoxoids,  those  that  have  a  greater  affinity  for  antitoxin  than  has  toxin  ;  syntoxoids,  Neutralising 
those  which  have  an  equal  value  with  the  toxins  in  their  power  of  entering  into  combination ;  te^r'enttox^Ms. 
and  epitoxoids,  those  in  which  the  combining  value  is  less  than  that  of  toxin.    He  compared 
these  various  toxoids  to  acids  of  various  combining  strengths  acting  upon  an  alkali  in  a  purely 
chemical  process,  and  he  gives  as  an  example  hydrochloric  acid  and  acetic  acid  acting  on  an  alkali, 
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which  may  be  compared  to  protoxoid  and  toxin  acting  upon  antitoxin.  In  the  chemical 
combination  the  hydrochloric  acid  is  first  combined,  and  until  that  has  occurred  no  acetate  is 
formed,  but  as  soon  as  the  hydrochloric  acid  has  entered  into  combination  then  the  weaker  acid 
begins  to  play  its  part.  So,  too,  if  there  were  only  what  Ehrlich  calls  protoxoids  and  toxin  in  a 
solution,  the  protoxoid  would  first  become  neutralised,  and  until  this  had  taken  place  no  toxin 
would  be  allowed  to  combine  with  the  antitoxin ;  it  is  only  when  there  is  sufficient  anti- 
toxin to  combine  with  the  whole  of  the  protoxoid  and  an  excess  is  left  that  the  toxin  can 
be  neutralised,  and  it  is  possible  to  imagine  that  under  these  conditions  a  single  lethal  dose 
of  toxin  combined  with  99  of  protoxoid  would  exactly  neutralise  a  unit  of  antitoxin.  In 
that  case  the  single  lethal  dose,  and  the  neutralisation  dose  or  test  dose,  would  be  identical. 
Thus  99+1  being  the  exact  Lq  dose,  the  addition  of  one  part  of  protoxoid  would  be  sufficient  to 
kill  the  animal.  In  such  a  case  the  whole  of  the  antitoxin  unit  would  be  neutralised  by  the  pro- 
toxoids, and  the  single  dose  of  toxin  would  be  left  to  do  its  work  of  killing  the  animal.  Here  it 
would  not  be  necessary  to  add  any  toxin  at  all  to  the  mixture  to  kill  the  animal ;  the  protoxoid  is 
sufficient  of  itself  to  neutralise  the  antitoxin,  leaving  the  toxin  free,  just  as  the  addition  of 
a  drop  of  hydrochloric  acid  to  the  above  chemical  mixture  would  set  acetic  acid  free.  As  regards 
the  syntoxoids,  there  can  be  no  actual  evidence  of  their  existence,  as  they  should  act  exactly  as 
does  the  toxin  in  regard  to  neutralisation,  but,  of  course,  not  in  regard  to  lethal  action.  The 
epitoxoids  behave  to  the  toxin  exactly  as  does  the  toxin  to  the  protoxoids.  It  is  the  substance 
which  enters  last  into  combination,  and,  therefore,  does  not  affect  the  equation  in  the  same  way. 
Ehrlich  gives  as  an  example  a  toxin-antitoxin  mixture,  equalling  90+10  toxin-epitoxoid-antitoxin 
mixture :  these  should  give  the  exact  neutral,  or  neutralised  point;  11  toxin  units  must  be  added, 
in  order  to  obtain  the  L+  or  lethal  action,  when  the  equation  should  be  100  toxin-antitoxin  + 
1  toxin  free  +  10  epitoxoid  free  to  give  the  L+  effect.  In  this  case  the  toxin  apparently 
disappears ;  it  is,  however,  simply  playing  the  part  of  the  stronger  acid  in  a  chemical  combination, 
and  turning  out  the  weaker  acid  which  it  sets  free  ;  not  mitil  there  is  an  excess  of  the  toxin  do  we 
get  any  of  it  free,  just  as  there  is  no  free  hydrochloric  acid  present  until  the  whole  of  the  acetic, 
or  weaker,  acid  has  been  turned  out.  It  is  evident  from  these  equations  that  the  protoxoids  and 
the  syntoxoids,  if  such  there  are,  can  in  no  way  increase  the  value  of  D  in  the  equation  Lq  x  D 
=  L+.  Indeed,  it  is  evident  that  in  an  equation  of  this  kind  we  have  the  only  real  evidence  of  the 
presence  of  epitoxoids,  though,  just  as  in  the  case  of  the  protoxoid,  the  relation  of  the  to  the 
L+,  and  of  these  to  D,  can  only  be  determined  by  actual  experiment.  From  the  fact  that  with 
epitoxoids  the  value  of  D  is  very  great,  we  must  come  to  the  conclusion  that  these  epitoxoids  have 
not  only  a  comparatively  small  lethal  action,  but  also  exert  but  little  local  influence,  as  we  very 
seldom  obtain  any  great  swelling  or  necrosis.  On  the  other  hand,  I  have  frequently  obser\  ed  what 
Ehrlich  and  Madsen  have  both  noted,  where  animals  recover  from  the  test  dose  of  antitoxin :  that 
with  certain  toxins  the  number  of  paralyses  is  comparatively  high  where  the  animal  lives  on  to  the 
end  of  the  second  or  third  week — a  condition  which  seldom  occurs  when  toxins  (in  small  doses,  of 
course)  alone  are  given  without  antitoxins.  It  would  appear,  therefore,  that  the  epitoxoids, 
although  negative  in  other  directions,  may  exert  a  certain  trophic  effect  on  the  nerves,  especially 
when  given  in  considerable  doses.  Martin's  experiments,  already  referred  to,  point  in  much  the  same 
direction,  and  my  own  experiments(^)  confirm  these  conclusions  in  a  most  remarkable  manner. 

As  Ehrlich  points  out,  these  syntoxoids  and  epitoxoids  are  purely  theoretical  substances ;  but 
the  epitoxoids  may  be  distinguished  from  the  other  toxoids,  although  these  cannot  be  distinguished 
from  one  another.  It  is  well,  therefore,  to  adopt  Ehrlich's  classification  only  so  far  as  he  divides 
his  toxoids  into  toxoids  and  epitoxoids,  the  toxoids  representing  everything  in  the  mixture  which 
is  not  toxin  or  epitoxoid,  but  which  has  the  power  of  neutralising  certain  proportions  of  antitoxin. 
The  exact  neutralisation  point — Lq — may  then  be  put  in  an  equation  in  the  following  form  : — 

=  a;  (saturated  toxoid)  +  y  (saturated  toxin)  +  z  (saturated  epitoxoid).  The  lethal 
doses  contained  are,  of  course,  of  known  value,  the  absolute  lethal  activity  giving  the  value  of  y. 
In  the  same  way  the       value  is  obtained  from  the  equation. 

L4.  (which,  of  course,  is  and  the  quantity  of  the  "  toxin,"  &c.,  that  is  required  to  cause 
the  death  of  the  animal)  =  x  (saturated  toxoid)  +  y  +  z  (saturated  toxin),  the  z  here  rej^resent- 
ing  the  number  of  epitoxoids  that  were  saturated  in  the  original  solution  +  1  free  toxin  (which 
now  does  the  lethal  work)  +  z  (free  epitoxoid,  which  has  been  turned  out  of  combination  hj  the 
stronger  toxins  and  toxoids,  and  which  therefore  remains  free,  and,  as  we  have  seen,  does  com- 
paratively little  harm).  From  his  observations  on  toxins  Ehrlich  has  come  to  the  conclusion  that 
all  toxins  at  some  period  or  other  may  be  said  to  have  a  theoretically  exact  lethal  dose,  which 
corresponds  with  its  power  of  combining  with  antitoxin,  by  which  it  is  exactly  neutralised,  and 
that,  if  the  single  lethal  dose  is  found,  a  hundred  times  this  amount  should  exactly  neutralise  one 
antitoxin  unit ;  but  that  in  course  of  time  a  process  of  conversion  of  toxoids  into  epitoxoids  takes 
place,  the  epitoxoids  being  formed  at  comparatively  high  temperatures — i.e.,  when  the  broth  is  left 
in  an  incubator  or  in  a  warm  room,  or  exposed  to  light — but  that  the  other  toxoids,  although  formed 
in  the  same  way  on  the  toxic  solution  being  kept,  are  only  formed  when  the  temperature  is  low. 

It  is  evident  from  this,  therefore,  that  as  these  toxoids  do  not  interfere  to  the  same  extent 
with  the  value  of  the  test  dose  as  does  the  presence  of  the  epitoxoids,  test  toxin  solutions  should 
always  be  kept  cool  and  in  the  dark,  and,  as  far  as  possible,  protected  from  the  atmosphere.  The 
epitoxoids  are  apparently  much  more  stable  than  are  the  toxins  and  other  toxoids,  and  their  value 
once  found,  they  remain  comparatively  stable  for  long  periods.  It  is  curious,  however,  that  this 
disintegration  does  not  take  place  in  all  samples  of  toxin  ;  for  example,  in  the  sample  that  was 
supplied  from  our  laboratories  to  Professor  Ehrlich,  the  lethal  activity  remained  at  96,  as  against 
a  calculated  100,  for  a  considerable  period,  but  most  of  the  other  toxins  that  were  examined 
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underwent  a  very  curious  breaking  up.  In  five  of  tliem  two-thirds  of  the  toxin  was  converted  into 
toxoids ;  so  that  in  the  one  case  the  calculated  lethal  dose,  in  place  of  being  100  or  thereabouts,  was 
reduced  to  33,  although  the  neutralising  power  and  dose  remained  practically  the  same,  whilst  in 
the  other,  in  place  of  remaining  at  100,  it  fell  to  a  figure  at  or  near  50,  indicating  that  the  power 
of  neutralisation  remaining  the  same,  the  lethal  activity  was  diminished  by  two-thirds  or  one-half ; 
that  toxoids  have  been  formed  in  these  proportions,  and  therefore  the  L+  dose  is  only  one-third 
or  one-half  of  the  calculated  lethal  value  when  the  test  dose  is  mixed  with  antitoxin.  The  exact 
neutralising  value  of  a  pure  toxin,  then,  should  be  exactly  the  number  of  toxin  units  ;  but  in  a 
mixture  of  x  toxoid  +  y  toxin  +  z  epitoxoid  the  neutralising  value  when  mixed  with  antitoxin  is 
the  sum  oi  x  -V  y  ■\-  and  in  two  toxins  Ehrlich  was  actually  able  to  determine  the  exact  value 
of  all  of  these  three  factors.  Of  one  of  these  he  found  that  the  single  lethal  dose  was  0*0025  c.c. 
for  a  guinea-pig  of  250  grammes.    Here  the  equation  that  he  obtained  was — 

L+  0-25  =  100  toxin  doses. 
Lq  0"125  =   50  toxin  doses. 


D      0-125  =  100  7  =  50  toxin  doses. 


Here  50  per  cent,  of  the  neutralising  material  is  not  toxin,  and  50  per  cent.  is.  It  is  necessary, 
therefore,  to  multiply  the  figures  obtained  by  2  in  order  to  get  the  theoretical  value  of  a;,  y,  and 
2.  We  therefore  have  the  sum  of  200  =  x  -\-  y  -\-  z  \  y  must  equal  50  ;  we  have,  in  addition, 
50  =  X,  and  the  remainder  must  equal  z ;  so  that  the  equation  should  run — 

50  toxoid  +  50  toxin  +  100  epitoxoid.  The  multiplication  by  2  is  because  this  toxin  has 
weakened  off  dichotomously,  and  is  only  one-half  the  original  strength. 

It  is  important  to  bear  in  mind  the  fact  that  the  toxin  used  by  us  in  testing  many  of  our  Inipovtance  of 
earlier  antitoxins  had  this  high  lethal  value,  and  that  it  corresponded  so  nearly  to  the  theoretical  experiments  in 
calculation,  because  on  this  depends  the  fact  that  our  earlier  estimations  were  so  substantially  ™""f'=*j,9"".''^^ 

'.  -1-  -J  staiiaaraisation 

accurate  (96  mstead  of  100)  as  much  of  the  testing  carried  out  was  done  on  purely  theoretical  of  toxins  and 
grounds,  on  the  supposition  that  the  original  statement  made  by  Behring  and  Ehrlich  as  to 
the  lethal  value  of  a  neutralising  dose  of  toxin  held  good  throughout;  and  it  was  assumed, 
after  a  considerable  series  of  experiments  had  been  made,  that  this  was  the  case,  from  the 
fact  that  the  results  obtained  coincided  so  closely  with  those  described ;  and,  although  the 
coincidence  was  not  absolute,  and  the  very  fact  that  the  results  came  out  so  closely  to  what  they 
should  theoretically  be,  led  us  to  rely  somewhat  too  implicitly  upon  the  theoretical  standard,  and 
it  was  only  when  other  toxins  were  examined  that  the  conclusion  could  be  arrived  at  that  it  was 
necessary  to  standardise  each  separate  toxin  against  a  standard  antitoxin,  though  this  precaution 
had  been  adopted  as  a  matter  of  routine  to  guard  against  any  possible  fallacies. 

It  is  an  interesting  point,  too,  that  the  toxin  used  in  all  the  earlier  experiments,  though 
kept  cool  (at  fairly  constant  temperature),  and  exposed  to  the  air  as  little  as  possible,  was  not 
treated  with  any  preserving  fluid,  nor  covered  with  toluol ;  it  had,  however,  been  carefully  filtered 
and  all  the  bacilli  removed. 

From  Ehrlich's  investigations  it  is  evident  that  a  test  toxin  that  is  to  be  used  Test  toxins 
{i.e.,  to  be  kept  as  a  standard  test  toxin)  should  not  only  be  carefully  prepared,  but  should  Sn™ml. ^''^'^'^ 
be  kept  under  observation  for  a  lengthened  period,  and  should  not  be  used  until  it  has  arrived  at 
what  may  be  called  a  stable  condition — a  condition  corresponding  apparently  to  one  of  the  schemes 
given  by  Ehrlich  in  which  the  toxin  has  broken  up  either  in  a  tripartite  fashion,  or  dichotomously — 
but  as  soon  as  the  toxin  has  become  divided  in  one  of  these  proportions  into  toxin  and  toxoids,  it 
may  be  looked  upon  as  having  become  stable,  and  therefore  ready  for  standardisation ;  at  the  same 
time  it  must  be  borne  in  mind  that  this  process  should  be  allowed  to  go  on  in  a  cool  ])lace  and 
away  from  light  and  air,  otherwise  epitoxoids  are  formed  and  there  is  a  lowering  of  the  neutralising 
value  of  the  "  toxin  "  as  a  whole,  as  the  larger  the  proportion  of  epitoxoids  present,  the  larger 
must  be  the  test  dose.  The  great  importance  of  Ehrlich's  work  appears  to  be,  if  these  figures 
hold  good — and  my  experience  confirms  them,  at  any  rate  so  far  as  the  question  of  practical 
standardisation  of  antitoxin  goes — that  it  is  no  longer  necessary  to  depend  entirely  upon  an 
arbitrary  standard  as  were  this  at  any  time  to  be  lost  it  should  be  possible,  by  means  of  the  use 
of  a  series  of  toxins,  to  reproduce  the  standard  with  almost  mathematical  accuracy. 

I  found  that  the  most  permanent  sample  of  test  toxin  that  we  ever  obtained  was  one  Preservation  of 
that  was  filtered,  filled  into  sterile  test  tubes,  plugged  at  once  with  sterile  cotton  wadding,  and 
covered  with  india-rubber  caps.    This,  placed  in  a  dark  room  kept  at  about  from  8  to  12  degrees 
above   freezing   point,   remained   apparently   unaltered   for   at   least   five   months,  but  the 
toxin  in  a  few  tubes  at  the  end  of  the  series  which  were  exposed  to  light  undoubtedly  fell  away 
somewhat.    The  next  toxin  of  the  series  was  prepared  by  killing  the  diphtheria  bacilli  with  carbolic 
acid.    This  was  filtered  and  kept  in  the  same  way,  but  there  was  such  a  rapid  falling  off  in  its 
strength  that  several  serious  errors  in  coimection  with  the  testing  of  the  antitoxins  sent 
out  were  made — i.e.,  the  antitoxins  were  not  so  potent  as  appeared  from  the  tests.    About  this 
time  Professor  Ehrlich  sent  word  that  he  was  using  toluol  for  the  purpose  of  sterilising  his 
cultures,  and  was  also  keeping  a  layer  of  this  substance  on  the  surface  of  the  toxin  for  the  purpose 
of  preventing  oxidation ;  he  had  found,  he  stated,  that  he  was  thus  able  to  keep  his  toxin  perma- 
nently and  at  a  fixed  strength.    Toluol  was  accordingly  added  to  our  test  toxin — both  to  that  in  xoiuoiasa 
bulk,  and  to  some  small  quantities  that  had  been  put  into  separate  bottles  instead  of  into  test  tubes,  'or  toxins" 
as  in  the  case  of  the  very  stable  toxin  with  which  we  had  performed  our  earlier  experiments.  The 
toxin  in  bulk  remained  stable,  but  that  which  had  been  preserved  in  smaller  quantities  and  had 
been  placed  in  bottles  that  had  been  washed  out  with  carbolic  acid  or  trikresol  rapidly  deteriorated, 
and  the  use  of  one  or  two  of  these  small  quantities  that  had  been  kept  for  some  time  again  led  to 
errors  in  the  testing  of  the  strength  of  some  of  the  antitoxic  serum  sent  out.    Another  source  of 
error  on  one  or  two  occasions  was  the  mixing  of  two  separate  toxins  after  they  had  been  filtered. 
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They  were  first  tested,  and  their  strengths  having  been  determined  they  were  mixed  in  propor- 
tions to  give  a  definite  strength.  This  mixture  was  tested  at  once  and  carefully  standardised,  but 
a  fall  in  the  strength  of  the  mixture  appears  to  have  commenced  at  once  and  to  have  gone  on 
steadily  and  constantly  until  it  had  fallen  very  materially  from  the  original  strength.  As  several 
tests  were  made  with  toxin  of  falling  strength  before  the  rapid  fall  was  recognised,  one  or  two 
antitoxins  were  on  this  account  sent  out  considerably  below  the  proper  standard.  One  or  two 
other  antitoxins  were  below  the  proper  standard,  although  they  were  tested  with  a  small  quantity 
of  Ehrlich's  own  test  toxin  which  remained  after  a  series  of  experiments  had  been  completed.  At 
that  time  the  fact  had  not  been  appreciated  that  even  when  under  toluol  small  quantities  of  a  test 
toxin  which  is  perfectly  stable  in  bulk  may  rapidly  deteriorate.  The  same  thing  had  already  been 
noticed  in  connection  with  the  small  quantities  that  had  been  placed  under  toluol,  but  here  the  fall 
had  been  ascribed  to  the  presence  of  traces  of  trikresol  or  carbolic  acid,  and  I  was  therefore  not  on 
my  guard  against  this  fall  of  strength  in  the  small  quantities  of  toxin  in  which  these  substances 
were  not  present.  This  fall  was  soon  detected,  but  these  experiences  made  it  evident  that  in 
order  to  obtain  anything  like  constant  results  it  was  absolutely  necessary  to  standardise  test  toxin 
from  time  to  time  by  means  of  a  standard  antitoxin.  Through  the  kindness  of  Professor  Ehrlich, 
I  was  supplied  by  the  German  Government  with  a  standard  antitoxin  which  remained  stable  for 
at  least  three  months,  and  since  that  date  Professor  Ehrlich  has  sent  to  me  standard  antitoxin  as- 
required  ;  and  I  take  this  opportunity  of  expressing  to  him  and  to  his  colleague.  Dr.  Donitz,  and  to  the 
German  Minister  of  Education,  my  most  sincere  thanks,  and  my  appreciation  of  the  courtesy  and 
kindness  with  which  on  all  occasions  my  requests  for  information  and  advice  have  been  met. 

With  a  stable  toxin  the  testing  of  antitoxin  by  Ehrlich's  original  method  was  a 
comparatively  easy  matter  when  once  the  different  natures  of  the  swellings  and  the  nature  of  the 
general  reactions  had  been  carefully  observed,  and  it  may  be  well  here  to  give  the  method  of 
testing  as  used  in  our  laboratory,  and  some  of  the  results  obtained.  It  is  at  once  evident  that  in 
order  to  ensure  satisfactory  results  the  utmost  care  must  be  exercised,  first,  in  obtaining 
accurately  graduated  pipettes  each  of  which  shall  be  standardised  against  all  the  others,  and  then 
to  use  these  properly.  It  was  found,  after  some  trial,  that  the  best  method  of  making  very  high 
dilutions  is  the  following: — Specimen  tubes  with  flat  bottoms,  and  sufficiently  large  to  hold  about 
14  or  15  c.c,  others  holding  30  or  40  c.c,  and  small  ones  containing  about  5  c.c,  are  thoroughly 
washed,  plugged  with  clean  cotton  wadding,  and  then  sterilised  in  the  dry  air  chamber  at  a 
temperature  of  about  150-170°  C.  (=  302-338°  F.).  Let  it  be  assumed  that  dilutions  of  l-2,000tb, 
l-3,000th,  and  1-5, 000th  are  to  be  made  of  a  serum  to  be  tested — that  is,  the  serum  is  to  be  tested 
Apparatus  used,  for  strengths  of  200,  300,  and  500  units  per  c.c.  A  wooden  block  with  holes  bored  deep  enough 
and  large  enough  to  receive  the  largest  sized  tubes — the  smaller  ones  will,  of  course,  easily  go  in- 
is  jDrepared.  There  are  now  arranged  in  a  row,  in  this  block,  three  of  the  medium-sized  tubes,  two  of 
the  larger  ones,  and  one  of  the  smaller  ones.  For  convenience  of  description  we  will  call  these 
tubes  Nos.  1,  2,  3,  4,  5,  and  6.  Into  each  of  the  medium-sized  tubes — i.e.,  Nos.  1,  2,  and  3 — a 
carefully  measured  quantity  of  9  c.c.  of  sterile  normal  saline  solution  is  pipetted  by  means  of  a 
10-c.c.  jjipette  ;  into  the  first  of  the  large-sized  tubes — i.e.,  No.  4 — is  measured  19  c.c.  of  normal 
saline  solution  ;  into  the  second — i.e.,  No.  5 — 29  c.c. ;  and  into  the  small  tube — No.  6 — 4:  c.c.  One  c.c. 
of  the  serum  to  be  tested  is  then  measured  by  means  of  a  standardised  full-delivery  pipette  and 
transferred  to  the  first  of  the  medium  tubes,  No.  1  ;  the  pipette  is  washed  out  by  filling  and  emptying 
the  mixture  until  the  whole  is  thoroughly  mixed.  We  have  thus  a  dilution  containing  1  in  10; 
of  this  1  c.c.  is  taken  with  this  same  pipette — after  it  has  been  carefully  washed  out,  first  with  cold 
sterile  saline  solution,  and  then  with  boiling  water,  and  allowed  to  cool — and  transferred  to  the  second 
tube,  No.  2.  The  same  process  is  gone  through  with  tube  No.  3 ;  so  that  we  have  now  in  tubes 
Nos.  1,  2,  and  3  dilutions  of  1  in  10,  1  in  100,  and  1  in  1,000.  From  tube  No.  2,  1  c.c.  of  the 
mixture  is  transferred  to  tube  No.  4,  and  1  c.c.  to  No.  5  ;  so  that  we  have  in  these  two  tubes 
dilutions  of  1  in  2,000  in  one,  and  1  in  3,000  in  the  other.  From  tube  No.  3,  1  c.c.  is  transferred 
to  No.  6  tube^  in  which  there  is  then  a  dilution  of  1  in  5,000.  From  each  of  the  three  last  dilutions 
1  c.c.  is  withdrawn  and  placed  in  three  corresponding  small  tubes,  each  of  which  is  fitted  into  a 
second  hole  bored  in  the  wood  block  opposite  the  dilution  from  which  the  test  dilution  is  taken. 
We  have  then  in  each  of  these  small  tubes  1  c.c.  of  a  dilution,  one  of  them  containing  l-2,000th 
of  a  c.c.  of  the  original  serum,  the  second  1-3, 000th  of  a  c.c,  and  the  third  1-5, 000th. 

To  each  of  these  small  tubes,  opposite  Nos.  4,  5,  and  6,  is  added  the  test  dose — f.i?.,the  10 
lethal  doses  of  the  test  toxin — and  then  the  mixture  is  further  diluted  by  the  addition  of  a  sufficient 
amount  of  sterile  1  per  cent,  saline  solution  to  make  up  each  of  the  mixtures  to  about  4  c.c.  In 
cases  where  the  test  toxin  is  of  considerable  strength,  and  where,  consequently,  small  quantities  would 
have  to  be  measured  if  it  were  used  in  its  full  strength,  it  is  well  to  dilute  with  normal  saline 
solution  in  equal  bulk,  so  that  the  test  dose  of  the  mixture  is  double  that  of  the  original  toxin. 

I  may  here  mention  that  Professor  Ehrlich,  in  making  his  dilutions,  instead  of  flat-bottomed 
test  tubes,  uses  small  narrow-mouthed  bottles,  which  are  carefully  washed  and  sterilised,  the  mouths 
being  closed  with  cotton  wadding  plugs  until  they  are  used ;  and,  in  place  of  keeping  the  tubes  in 
deep  holes  in  blocks  of  wood,  he  covers  them  with  little  tin  canisters  which  effectually  protect  the 
fluid  contained  in  the  bottles  against  the  action  of  light.  He  also  closes  the  mouth  of  the  bottle 
with  a  clean  new  cork  which  is  burnt  in  a  Bunsen  flame  immediately  before  it  is  inserted.  This  cork 
serves  two  purposes  :  in  addition  to  closing  the  mouth  of  the  bottle  so  that  the  fluid  may  be  thoroughly 
well  shaken  and  thus  mixed,  there  are  detached  in  this  pi'ocess  of  shaking  small  particles  of  the 
burnt  cork, which  maybe  seen  floating  in  the  fluid  as  soon  as  the  mixture  is  allowed  to  rest.  The 
reason  for  this  will  be  seen  immediately. 

The  mixture  is  now  ready  to  be  injected.  Previous  to  this  there  have  been  selected  from  a 
number  of  half-grown  guinea-pigs  animals  that  are  steadily  increasing  in  weight,  that  exhibit  no 
trace  of  disease  of  any  kind,  and  that  weigh,  at  the  time  they  are  taken,  from  250  to  275 
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grammes.  These  animals  are  carefully  described  and  the  descriptions  entered  in  the  record  book 
opposite  the  experiments  with  which  the  animals  are  specially  concerned.  The  4  c.c.  of  one  of  the 
mixtures  of  toxin  and  antitoxin  is  drawn  into  a  syringe  that  has  been  carefully  sterilised  by  means 
of  carbolic  acid  and  strong  spirit,  and  then  washed  out  with  sterile  saline  solution.  An  assistant 
then  holds  the  guinea-pig,  taking  the  head  and  fore-limbs  in  the  left  hand  and  the  hind-limbs  in  the 
right  hand,  the  animal  resting  comfortably  on  its  back  across  the  palms  of  the  hands.  The  hypodermic 
needle  is  then  taken  in  the  right  hand  of  the  operator,  and  the  skin  of  the  guinea-pig  is  raised,  a 
little  to  the  left  of  the  xiphoid  cartilage,  and  the  needle  is  inserted  into  the  subcutaneous  tissue  and 
is  made  to  traverse  the  subcutaneous  tissue  superficially  to  the  muscles  a  little  to  the  left  of  the 
median  line,  so  that  it  runs  from  before  backwards  above  the  aponeuroses  of  the  muscles  forming 
the  abdominal  wall.  The  whole  of  the  mixture  is  then  slowly  injected  into  the  subcutaneous 
tissue  and  the  needle  is  withdrawn.  It  is  very  important  that  the  needle  should  be  felt  immediately 
under  the  skin  along  the  whole  of  its  track.  As  a  rule  the  animals  remain  perfectly  quiet  under 
this  operation,  which  appears  to  give  no  pain,  provided  that  the  needle  is  sharp  and  that  the 
injection  is  made  beneath  the  skin,  and  not  into  it.  Each  of  the  selected  guinea-pigs  is  injected  in 
this  way  with  the  dilution  assigned  to  it. 

The  careful  disposition  of  the  needle  before  the  injection  is  made  is  a  matter  of  very  great 
importance.  If  the  fluid  passes  into  the  muscle  beneath  the  aponeui'osis  and  away  from  the 
middle  line,  the  swelling  is  never  so  marked  or  so  localised  as  when  it  is  injected  purely 
subcutaneously.  The  same  kind  of  reaction  is  not  obtained,  and  the  results  may  be  very 
misleading  indeed. 

At  the  end  of  24  hours  these  animals  are  examined,  and  again  on  the  second,  third,  and  ^c^'  nnimais 

'  o  '  '  examined  daily 

fourth  days.  for  four  days. 

If  we  suppose  that  the  antitoxin  being  tested  contains  300  units  per  c.c,  the  appearances 
in  the  animals  injected  with  the  above  mixtures  would  probably  be  as  follows : — At  the  end  of  24 
hours  in  animal  No.l,  receiving  the  test  dose  of  toxin  and  l-2,000th  c.c.  of  serum,  there  will  be 
absolutely  no  trace  at  the  site  of  injection  that  anything  had  been  done.  In  animal  No.  2,  the 
one  containing  1-3, 000th  c.c.  of  serum,  there  may  be  some  slight  swelling— not  very  firm,  but  not 
soft  or  oedematous  ;  whilst  in  the  third,  which  has  received  1-5, 000th  c.c,  there  will  probably  be  a 
large  soft  swelling  extending  for  a  considerable  distance  around  the  seat  of  injection  :  in  some  cases, 
and  in  such  a  case  as  this,  it  will  probably  cover  a  considerable  portion  of  the  abdomen.  The  first 
animal  has  probably  gained  considerably  in  weight,  the  second  slightly,  whilst  the  third  may  or 
may  not  have  fallen  in  weight. 

At  the  end  of  48  hours  animal  No.  1  has  still  no  swelling,  and  its  weight  is  increased;  in 
animal  No.  2  the  swelling  is  perhaps  slightly  hai-der,  but  little,  if  any,  larger,  and  the  weight  may 
again  have  increased  slightly ;  whilst  animal  No.  3  in  all  probability  is  dead,  having  lost 
considerably  in  weight. 

On  the  third  day  No.  1  is  still  increasing  in  weight,  and  there  is  no  trace  of  swelling;  in 
No.  2  the  swelling  has  almost  disappeared,  and  the  weight  is  stationary  or  may  have  slightly 
increased  ;  No.  3  is  certainly  dead. 

On  the  fourth  day  No.  1  as  before.  No.  2  is  increasing  in  weight  more  rapidly ;  there  is  no 
trace  of  swelling  left,  or  there  may  be  merely  a  very  slight  thickening,  scarcely  perceptible,  along 
the  track  of  the  needle,  and  especially  at  the  point  at  which  the  needle  entered,  and  there  is  a  loss 
of  hair  over  and  around  the  track :  where  this  is  the  case  the  dosage  is  exactly  correct. 

This  is  a  typical  example  of  the  reactions  obtained  in  one  of  our  series  of  testings. 

It  was  soon  evident,  however,  when  the  results  obtained  came  to  be  compared  with  those  of  °' 
other  workers,  that  the  subjective  judgment  might  differ  somewhat  in  different  cases :  what  one 
man  would  call  a  distinct  swelling  another  would  call  merely  a  trace ;  and  it  was  found  that  each 
individual  had  to  fix  his  own  standard,  judging  his  results  against  a  standard  antitoxin  with  a 
standard  toxin.  These  subjective  differences,  of  course,  lead  to  differences  of  opinion  as  to  the  . 
relative  strengths  of  individual  antitoxins  tested  by  different  persons.  So  marked  were  the 
differences  in  some  cases  that  we  had  commenced  to  experiment  with  a  method  of  testing  in  which 
the  lethal  rather  than  the  local  action  of  the  toxin  should  be  taken  as  the  determining  factor  in 
the  process  of  measurement  of  strength  of  antitoxin.  We  had  got  as  far  as  determining  that  a 
dose  of  the  toxin  standardised  as  killing  in  two  days  was  more  reliable  than  one  killing  at  a  later 
date,  when  we  received  from  Professor  Ehrlich  an  abstract  of  his  new  method  of  testing,  which 
was  shortly  afterwards  published  in  full.  A  glance  at  this  new  method  at  once  showed  that  we 
had  here  a  great  advance  on  anything  that  had  hitherto  been  done  in  connection  with  the  accurate 
determination  of  the  strength  of  antitoxic  serums. 

Certain  of  the  factors  in  the  equation  remain  the  same  in  the  new  method,  but  others  are  Ehiiich's  new 
distinct  variations  from  those  relied  upon  in  the  earlier  method,  and  the  ultimate  result  "esthi"^  °* 
depends,  not  on  the  determination  or  measurement  of  subjectiv-e  phenomena,  but  upon  the  time 
at  which  the  animal  dies  after  the  injection  of  the  test  mixture.  The  factors  that  still  remain 
the  same  are  the  antitoxin  unit,  the  old  standard  being  still  maintained;  the  lethal  unit  was  also 
supposed  to  be  approximately  the  same,  though,  as  will  be  seen  later,  this  varies  considerably  in  the 
case  of  different  toxins.  In  place  of  the  "  10  times"  lethal  dose,  Ehrlich  bases  his  calculation  on 
a  "  100  times"  lethal  dose,  and  therefore  injects  a  sufficient  quantity  of  toxin  to  exactly  neutralise 
his  standard  unit  of  antitoxin  ;  his  neutralisation  indication  in  this  instance  being  that  the  animal 
must  live  on  to  the  fourth  day  after  the  injection,  but  must  die  before  the  end  of  that  or  the 
following  day.  The  loss  of  weight,  the  swelling,  and  other  phenomena  are  left  entirely  out  of 
account,  the  time  of  death  only  being  taken  as  the  determining  factor.  Having  in  this  way 
determined  the  amount  of  toxin  that  will  exactly  neutralise  one  unit  of  antitoxin,  he  proceeds  as  before 
to  mix  his  serum  dilutions  to  tenths  instead  of  hundredths,  and  hundredths  instead  of  thousandths. 
For  example,  let  it  be  assumed  that  the  same  serum,  a  note  of  the  testing  of  which  has  been  given 
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above,  is  to  be  tested  by  this  new  method.  By  means  of  graduated  pipettes  dilutions  of  the  serum 
of  200,  300,  and  500  are  made  as  follows  : — Into  one  of  the  large  tubes  19  c.c.  of  saline  is  measured, 
and  then  1  c.c.  of  the  antitoxic  serum  is  added.  Into  a  second  tube  9  c.c.  of  saline  and  1  c.c.  from 
tube  No.  1 :  in  this  second  tube  there  will  then  be  a  dilution  of  1  in  200.  Into  a  third  tube  14  c.c. 
of  saline  solution  is  measured  ;  1  c.c.  from  the  first  tube  added  to  this  gives  a  dilution  of  1  in  300. 
Into  the  fourth  tube  24  c.c.  of  saline  solution  is  measured ;  1  c.c.  from  the  first  tube  added  to  this 
gives  a  dilution  of  1  in  500.  From  each  of  these  dilutions  1  c.c.  is  pipetted  into  small  test  tubes, 
and  to  each  of  these  is  added  the  full  test  dose,  as  above  determined,  of  toxin.  (Latterly  dilutions 
of  half  the  above  strengths  are  made,  and  2  c.c.  of  the  dilution  instead  of  1  c.c.  is  used).  The  toxin 
solution  is  usually  made  by  diluting  the  toxin  with  0*7  or  1  per  cent,  saline  solution  to  such  a  strength 
that  2  or  3  c.c,  as  the  case  may  be,  contains  the  full  test  dose.  After  allowing  the  dilutioLS  (one  of 
antitoxin  and  three  of  test  toxin,  or  two  of  each,  according  to  the  dilutions  used)to  stand  for  10  minutes 
or  a  quarter  of  an  hour,  each  is  injected  into  a  separate  animal,  carefully  weighed  and  selected,  as 
above.  Here  again  it  may  be  well  to  follow  the  result  on  the  supposition  that  the  antitoxic  value 
of  the  serum  is  300  units  per  c.c  The  first  animal  shows  no  trace  of  the  action  of  the  toxic 
substance  at  any  time;  its  weight  rises,  there  is  no  local  swelling,  and  the  animal  remains 
perfectly  well,  except  that  there  may  be  a  loss  of  hair  near  the  seat  of  injection.  In  the  case 
of  the  second  animal  there  is  probably  a  fairly  well-marked  swelling,  commencing  perhaps 
even  on  the  first  day,  but  certainly  being  distinct  and  somewhat  indurated,  and  spreading 
for  some  distance  from  the  seat  of  injection  on  the  second  day;  this  animal  probably  loses  weight 
by  the  second  day,  and  on  the  third  and  fourth  days  this  loss  of  weight  may  be  considerable ; 
though  the  guinea-pig  lives  until  the  fourth  day  if  the  strength  be  exactly  300,  it  should  then  die, 
certainly  on  the  fifth  day ;  if,  however,  it  is  slightly  over  300,  the  animal  may  live  until  the  fifth 
or  sixth  day,  or  even  recover  altogether.  The  injection  of  the  dilution  of  1  in  500  gives  rise  to 
marked  local  swelling  and  loss  of  weight,  even  at  the  end  of  24  hours ;  in  some  cases  the  animal 
may  be  dead  by  this  time,  but  it  is  sure  to  be  found  dead  on  the  morning  of  the  second  day,  this 
indicating  that  the  amount  of  serum  injected  has  been  quite  insufficient  to  neutralise  the  test  dose 
of  toxin.  In  this  method  the  swelling  is  entirely  ignored  ;  the  same  holding  good  also  of  loss  of 
weight  and  hair.  The  time  of  death  (on  the  fourth  day  after  injection)  is  the  single  factor 
on  which  dependence  for  the  determination  of  the  strength  of  an  antitoxin  is  placed. 
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Table  CXXX. 

Experiments  with  Antitoxin  sent  to  Professor  Ehrlich. 


Diliitrion  of 
Antitoxic 
Serum. 


Quantity  of 
Diluted  Seruiu 
injected. 


1  C.C. 


Test  Dose  of  Toxin 
(received  from  Elirlich) 
used. 


0-23 

(  =  10  normal  lethal 
doses)  diluted  to  1  c.c. 
with  normal  saline. 


Weight 
of 

Guinea-Pig. 


Grammes. 
260 


265 
250 


250 


Local  Reaction. 


Very  slight  cedema. 
Perhaps  trace  of  thickening. 

Mere  trace  of  induration  (?). 

Pass  240  A.U.  per  c.c. 


1  c.c. 


0-23 


270 
285 
280 

305 


Slight  swelling. 

Swelling  a  little  more  marked. 

Trace  of  induration  (?). 

Pass  250  A.U.  per  c.c. 


0 
1 
2 
3 
4 
55 


0 
1 
2 
3 
4 
27 


1  c.c. 


0-23 


I  c.c. 


0-23 


260 
270 
280 
290 
295 


JSil. 

Trace  of  thickening. 

Perhaps  trace  of  thickening. 

Not  a  trace.    Pass  250  A.U.  per  c.c. 

Alive  and  w-ell. 


250 
265 
245 

265 


Distinct  swelling. 
Swelling  quite  marked. 

Very  slight  thickening  (?). 
2()0  A.U.  per  c.c. 


Does  not  pass 


1  c.c. 


0-23 


1  c.c. 


0-23 


260 
245 
245 
245 
250 


Nil 

Slight  thickening. 
Distinct  deposit. 

Deposit.  Does  not  pass  270  A.U.  per  c.c. 
Alive  and  well. 


'lib 
285 
290 
285 
280 
180 


Nil  (?). 

Thickening. 

Deposit. 

Deposit.  Does  not  pass  280  A.U.  per  c.c. 
Dead. 
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In  order  to  compare  the  results  obtained  in  the  Laboratories  of  the  Royal  Colleges  by  [r^^Xobtai^ed 
the  older  method  of  testing,  with  those  obtained  by  Ehrlich  with  the  newer  method,  a  fairly  strong 
antitoxin  was  standardised  as  accurately  as  possible  by  means  of  a  toxin  the  exact  strength  of  by  Eiuikh. 
which  had  immediately  before  been  accurately  determined.  At  the  same  time  a  sample  was 
forwarded,  sealed  and  numbered,  without  any  statement  as  to  the  strength  of  the  antitoxin,  to 
Professor  Ehrlich,  who  had  in  the  meanwhile  kindly  offered  to  standardise  such  an  antitoxic 
serum.  By  the  old  method,  and  using  the  accurately  standardised  toxin,  the  value  of  this  special 
serum  was  determined  as  being  from  250  to  260  units  per  c.c.  (Table  CXXX.). 


Table  CXXXI. 

Professor  Ehrlich's  Report,  October  1st,  1897,  Communicated  with  the  Permission  of  the 
Gterman  Minister  of  Education  ;  Serum  received  from  Dr.  Woodhead. — Tested  by  the 
new  method  of  estimation,  which  at  that  time  had  not  been  published.  With  toxin  of 
autumn  (mark  brown).  Single  lethal  dose  for  guinea-pig  of  250  grammes  —  0*0009  c.c. 
Test  dose  (=  L.,.),  0-355  c.c.  Owing  to  the  difficulty  of  measuring  0*355  c.c,  the  toxin 
in  the  first  four  experiments  was  first  diluted  with  equal  parts  of  water,  and  0*71  c.c. 
of  this  mixture  used  for  the  purpose  of  testing. 


Day 

Dilution  of 
Antitoxic 
Serum 
injected. 

n„„„)-!f„  „f      Test  Dose  of  i 
n^^?I^             Toxin  (0-355  +  |     Weight  of 

Local  Reaction. 

0 
1 
2 
3 
4 

1 

Toco 

4  c.c. 

0-71  c.c. 

Grammes. 
245 
245 
240 
250 
250 

=  Test  for  250  units  per  c.c. 

Trace  of  infiltration. 

A  strand. 

Extended. 

Distinct!}'  le.ss,  &c. 

0 
I 
2 

TaVtf 
... 

4  c.c. 

0-71  c.c. 

270 
250 

—  Test  for  300  units  per  c.c. 
Thumb-thick  infiltration. 

Dead.    Marked  ccdema,  and  moderate  thiclvening  of 

Adrenals  moderately  reddened    Acute  diphtheria 
noisoning. 

0 
1 
2 

3 

.  l._ 

1  1  2  U 

4  c.c. 

0-71  c.c. 

240 
230 
220 

=:  Test  for  280  units  per  c  c. 
Marlvcd  infiltration. 

Dead.   Thick  induration  of  abdominal  wall.  Adrenals 
dark  red.    Distinct  hydro-thorax.    Acute  diph- 
theria poisoning. 

0 

1 

2 
3 
4 
5 
6 
7 

1 

4  c.c. 

0-71  c.c. 

280 

235 
230 
215 
200 
200 
195 
100 

-  Test  for  200  units  per  c.c.    This  animal  too  small. 

Test  not  reliable. 
Marked  infiltration. 
'J  'I 

Infiltration  harder  and  flat  (band-like). 
Band. 

Commencing  necrosis. 

A 

2 
3 

1 

4  c  c 

0-71  c.c.  of 
undiluted 
toxin 

270 

2(35 
245 

Test  for  270  units  per  c.c. 

Al  nrl  pP'i  f p1  V  wpI  i  -tyi  jivkpcI  i  iifi  1  ti'ntiAti 

i.TJ.V/U.Cl  <l  Ld  y     VV  oil.  iii-uj.         vJ-  lilii  i  U  L  (XVIL/Li  . 

Marked  infiltration.    Animal  sleepy. 
Dead.    Typical  diphtheria  poisoning. 

0 

1 

2 
3 

1 

4  c.c. 

0-71  c.c.  of 
undiluted 
toxin 
... 

200 

245 
225 
220 

:  Test  for  207'5  units  per  c.c. 
Marked  infiltration. 

Very  great  infiltration.    Weak  and  dull.    Dead  at 
mid-day.    Large  thick  cedematous  hardening  of 
abdominal  wall.    Adrenals  only  slightly  reddened. 
Small  quantity  of  sero-sanguinolent  exudation  into 
pleura. 

0 

1 
2 
3 
4 

1 

4  c.c. 

0-71  c.c.  of 
undiluted 
toxin 

250 

240 
230 
220 

_  Test  for  265  uoits  per  c.c.i:  exact  antitoxic  value 
of  serum. 

^Marked  infiltration. 

Very  marked  infiltration. 

Dead.  Thick  induration  of  abdominal  wall.  Adrenals 
greatly  reddened.    Diaphragm  haimorrhagic.  A 
few  drops  of  pleuritic  transudation.  Diphtheria 
poisoning. 

0 

1 

2 
3 
4 

5 
6 
7 
8 

1 

'al  o 

4  c.c. 

0-71  c.c.  of 
undiluted 
toxin 

250 

230 
215 
205 
205 
180 
170 
160 

—  Test  for  202  5  units  per  c.c. 

Fairly  marked  infiltration. 
More  extensive. 
Marked  infiltration. 

Commencing  necrosis. 

Very  dull. 

Dead.  Thick  induration  in  abdominal  wall.  Adrenal.^; 
reddened. 
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The  result  of  Professor  Ehrlich's  experiments,  carried  out  at  about  the  same  time,  I  did 
not  learn  until  I  went  to  Berlin  in  the  autumn  of  1897,  when  Dr.  Donitz  gave  me  a  copy  of  the 
full  experiments,  the  testing  in  half  of  the  experiments  having  been  carried  out  by  the 
neutralisation  of  a  double  test  dose  instead  of  a  single  one — i.e.,  with  a  calculated  200  times  the 
nominal  lethal  dose  instead  of  with  the  calculated  100  times.  On  a  comparison  of  the  two  sets  of 
figures  given  below,  it  will  be  seen  that  our  testing  was  within  3  per  cent,  of  that  obtained  in 
the  German  Grovernment  Testing  Station  at  Berlin  (Table  CXXXI.). 

Table  CXXXII. 


Details  concerning  Serums  supplied  to  the  Hospitals  under  the  Board  from  September 

2nd,  1895,  to  December  31st,  1897. 


s 

3 

! 

Bottle. 

1 

^- 

3 

o 

the  Two 
onths. 

ngth  at 
in  Units 

th  at 
in  Units 

ill  from 
led. 

1 

\ 

A 

'  3 

1 

S  1 

Bottle. 

1 

^-  ! 

o 

the  Two 
onths. 

ngtli  at 
in  Units 

:hat 
in  Units 

11  from 
led. 

ID 

o 

J3 

i 

■S9  i 

cS 

oj 

S  'S 

CB.S 

"•bo 

g  ^" 

1  V 
CB 

o 

n 

J3 

a 

aS 

bo 
S.5 

?>.S 

Number  o: 

o 
3 

.3  1 

cfl 

d 

D 

it  c 

"S  ? 
1.1 

HH 

•a  to 
Hfa  p. 

3  ej'-' 
O.S  S 

bo" 
c  "& 
g  1 

o 

<u 

S 

3 

*o 

(U 

a 

s 

s  1 

d 
d 

£  OI  1 

'ba  ^  1 
=  S  1 

•2  I- 

s 

HH 

-rj  tn 
SifrlC) 

8-d 

S 

o  .5  S 
<b  P, 

I"" 
1^ 

s.  s 

1(1) 

88 

20 

10 

28 

8-2 

10 

77(1) 

334 

10 

150 

18 

116-2 

80 

31-1 

2(1) 

164 

20 

15 

28 

12-3 

30 

78  (3) 

545 

10 

300 

15 

No  sample 

No  sample 

3(1) 

70 

20 

6 

28 

4-9 

12 

79  (3) 

211 

10 

200 

13 

162-5 

50 

69-2 

4(1) 

134 

20 

10 

27 

8-3 

35 

^80  (5) 

2,626 

10 

400 

14 

291-6 

180 

38-2 

5(3) 

156 

20 

15 

27 

12-4 

25 

...  \ 

1  84(1) 

80 

10 

400 

9 

325-0 

350 

0(2) 
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20 

10 

27 

8-3 

20 

85  (5) 

3,103 

10 

400 

13 

291-6 

400 

7(1) 

53 

20 

20 

26 

16-7 

40 

88(2; 

300 

10 

300 

8 

270-0 

300 

8(3) 

32 

20 

15 

27 

12-4 

40 

89  (2) 

170 

10 

300 

8 

270-0 

300 

9(1) 

16 

20 

15 

27 

12-4 

45 

90  (2) 

367 

10 

300 

8 

270-0 

300 

10  (2) 

16 

20 

13 

27 

10-8 

45 

91  (2) 

296 

10 

300 

8 

270-0 

300 

11(2) 

8 

20 

18 

27 

10-8 

45 

92  (2) 

1,035 

10 

300 

8 

270-0 

300 

12(2) 

26 

20 

20 

27 

16-6 

55 

93(0) 

398 

10 

200 

7 

182-5 

200 

13  (2) 

29 

20 

20 

26 

16-7 

50 

"' 

94  (0) 

288 

10 

200 

8 

180-0 

200 

14(3) 

306 

20 

10 

26 

8-3 

40 

95  (6) 

332 

10 

200 

8 

180-0 

200 

15(3) 

79 

20 

10 

26 

8-3 

40 

... 

96  (6) 

160 

10 

200 

8 

180-0 

200 

16(2) 

170 

20 

25 

26 

20-9 

25 

97(2) 

688 

10 

200 

8 

180-0 

200 

17(2) 

52 

20 

25 

26 

20-9 

25 

98(4) 

264 

10 

200 

8 

180-0 

200 

18(4) 

713 

20 

o  e; 

25 

29-5 

40 

99  (6) 

380 

10 

200 

6 

175-0 

200 

19(1) 

114 

20 

35 

24 

29-7 

40 

100  (5) 

592 

12 

166 

6 

153-5 

200 

20  (2) 

129 

20 

OK 

25 

24 

21-2 

45  ■ 

101  (5) 

182 

11 

180 

6 

166-5 

200 

21  (3) 

143 

20 

OK 

24 

21-2 

50 

102(2) 

560 

12 

166 

7 

151-4 

166 

22(2) 

192 

20 

25 

25 

21-1 

45 

103  (2) 

302 

10 

200 

7 

182-5 

200 

23  (2) 

96 

20 

io 

25 

12-6 

2i» 

104  (3) 

406 

10 

200 

4 

190-0 

200      i  ... 

24  (3) 

97 

20 

OA 

25 

16-8 

25 

105  (2) 

557 

10 

200 

5 

187-5 

200     1  ... 

25(3; 

128 

20 

35 

25 

29-5 

40 

106  (2) 

312 

10 

200 

4 

190-0 

200      '  ... 

26(6) 

97 

20 

40 

24 

34  0 

45 

107  (2j 

293 

10 

200 

4 

190-0 

200 

27(5) 

491 

20 

30 

23 

25-6 

33 

108  (2) 

192 

10 

200 

4 

190-0 

200 

28(5) 

164 

20 

30 

23 

25-6 

33 

110  (7) 

223 

10 

200 

4 

190-0 

160 

15-7 

29(1) 

193 

20 

30 

23 

25-6 

30 

111  (8j 

279 

10 

200 

4 

190-0 

200 

30(5) 

94 

20 

50 

24 

42-5 

55 

112(2) 

418 

10 

200 

4 

190-0 

200 

31(4) 

41 

20 

40 

24 

34-0 

40 

113  (5) 

1,230 

10 

200 

3 

192-5 

200 

32(2) 

192 

20 

50 

24 

42-5 

35 

17-6 

114  (3) 

714 

10 

200 

3 

192-5 

200 

33  (1) 

234 

13 

75 

22 

64-6 

75 

115  (3) 

208 

10 

200 

2 

195-0 

200 

34(1) 

256 

13 

75 

23 

64-2 

50 

14-2 

116 (6) 

246 

10 

200 

2 

1950 

200 

35(1) 

264 

13 

75 

23 

04 -2 

65 

117(6)1  437 
118(2)1  1,114 

10 

200 

2 

195-0 

200 

36(1) 

398 

4 

250 

24 

175-0 

58 

66-8 

10 

200 

2 

195-0 

200 

37(1) 

571 

5 

200 

23 

142-5 

160 

119(7) 

588 

10 

200 

2 

195-0 

160 

18-0 

38(2) 

260 

10 

100 

24 

85-0 

42 

50-6 

120(3)1  1,306 

10 

200 

1 

197-5 

160 

19-0 

39(5) 

603 

7 

140 

23 

99-7 

125 

121 (2) 

992 

10 

200 

2 

195-0 

195 

40(1) 

240 

7 

140 

24 

98-0 

100 

122(4) 

2,612 

12 

160 

1 

158-0 

160 

42  (l)  189 

5 

200 

24 

170-0 

120 

30 

123(3)  350 

10 

200 

1 

197-5 

200 

43(1):  290 

10 

100 

22 

72-5 

100 

124  (4) 

320 

10 

200 

1 

197-5 

195 

1-2 

44(1) 

470 

7 

140 

22 

101-5 

115 

125  (4) 

1,008 

10-5 

190 

1 

187-6 

190 

45(1) 

609 

6 

165 

22 

119-6 

140 

126  r3) 

462 

11 

180 

46(3) 

495 

-  8 

125 

22 

90-6 

125 

127(5) 

483 

10 

200 

50(1) 

342 

10 

100 

20 

87-5 

100 

128  (.2) 

392 

10 

200 

51  (1) 

453 

7 

140 

20 

105-0 

140 

129  (4) 

1,558 

12-5 

160 

52(1) 

277 

10 

400 

20 

233 -S 

400 

130  (2) 

415 

10 

200 

53(1) 

579 

10 

400 

20 

233-3 

400 

131  (3 

1,850 

7 

314 

54  (4) 

667 

5 

200 

20 

150-0 

150 

132(4) 

2,170 

9 

230 

55  (4) 

794 

5 

200 

20 

150-0 

150 

133(1) 

293 

10 

200 

56(1) 

460 

10 

100 

20 

87-5 

100 

134(1; 

57 

8 

250 

57(1) 

497 

10 

150 

20 

112-5 

140 

135  (4) 

136  (5) 

1,851 

7-75 

265 

58  (i: 

491 

10 

100 

20 

75-0 

100 

3,948 

7 

290 

59  (i: 

313 

10 

100 

20 

75-0 

100 

137  (5) 

4,290 

5 

400 

60(4, 
63  d, 

1,340 
140 

10 
10 

400 
200 

19 
17 

241-6 
157-5 

380 
260 

138  (4) 

j  1,433 
1  781 

9 
4-5 

475 

64  (3; 

719 

10 

100 

21 

86-8 

65 

2.1-1 

139  (4) 

2,305 

8-5 

475 

66  f  2 

195 

10 

255 

16 

204-0 

265 

140(1) 

929 

5 

200 

67  (2; 

.326 

10 

400 

19 

225-0 

350 

141 1  4) 

2,192 

10 

400 

68(2 
69(1 

824 

10 

400 

18 

250-0 

215 

14-0 

142(1) 

230 

7-75 

230 

464 

10 

100 

17 

89-3 

30 

66-4 

143(1 

010 

6-75 

275 

70(2 

)  144 

10 

100 

17 

No  sample 

No  sample 
75 

144 1 1) 

639 

6-25 

325 

7irr 

)  686 

10 

100 

18 

88-7 

15 -4 

145  a) 

388 

9 

225 

72(2 

)  197 

IC 

100 

18 

88-7 

75 

15-4 

146  (4) 

147(2; 

1,874 

10 

400 

73(1 

)  168 

10 

400 

16 

266-6 

360 

848 

8 

250 

74(1; 

225 

10 

400 

16 

266-6 

310 

148(1) 

334 

9 

225 

76  (i; 

)  365 

10 

100 

13 

1  91-8 

65 

29-2 

149(1) 

447 

10 

400 

1 

150(0-' 

1,421 

10 

400 

It  is  evident,  however,  that  accurate  results  can  be  obtained  only  when  the  standard  toxin 
remains  constant,  and,  as  has  already  been  noted,  it  was  found  from  time  to  time  that  our  standard 
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toxin  had  fallen  off,  with  the  result,  of  course,  that  during  any  period  in  which  the  strength  of 
the  toxin  was  falling  we  had  an  apparent  corresponding  increase  in  the  strength  of  the  antitoxins. 
So  satisfied  was  I  that  all  our  antitoxins  were  not  up  to  the  full  strength  that  I  determined, 
for  the  purpose  of  affording  accurate  information  as  to  the  strength  of  the  various  antitoxins 
used  in  the  hospitals  under  the  Board,  to  apply  Ehrlich's  new  method,  not  only  to  the  serums  sent 
out  after  the  description  of  this  method  had  been  published,  but  also  to  those  which  had  been  sent 
out  to  the  hospitals  under  the  Board  from  the  very  commencement  of  our  work.  This  was  now 
perfectly  feasible  from  the  fact  that  Professor  Ehrlich  had  kindly  placed  at  my  disposal  a  supply  of 
standard  antitoxin  by  means  of  which  we  were  able  from  time  to  time  to  control  the  strength  of 
the  test  toxin  used. 

It  had,  of  course,  been  fully  recognised  that  antitoxic  serum,  although,  under  favourable  instability  ot 
conditions, /cm'^;i/  stable,  still  undoubtedly  undergoes  a  certain  amount  of  deterioration,  even  when 
kept  under  the  most  favourable  conditions — i.e.,  protected  from  light,  air  and  heat,  in  well-stoppered 
bottles  deposited  in  a  cool  dark  chamber ;  nevertheless,  I  was  not  prepared  to  meet  with  a  fall  of 
more  than  from  5  to  20  per  cent,  per  annum,  except  in  some  of  the  very  high-value  serums,  as  it 
appears  now  to  be  well  recognised  that  the  higher  the  value  of  the  serum  the  greater  is  the  per- 
centage fall  in  strength.    As  a  result  of  observation  and  reading  I  was  prepared  to  find,  however,  Average  annual 
that  with  the  very  weak  serums  there  might  be  a  fall  of  from  5  to  10  percent,  per  annum — m  potency, 
an  average  of  7^  per  cent,  per  annum  was,  in  this  case,  taken  as  the  normal  fall,  and  this  fall  was 
allowed  for  in  all  our  calculations ;  with  the  medium  serums  of  from  10  to  20  per  cent. — average 
15;  and  with  the  strong  serums  of  from  20  to  30  per  cent. — average  25.    Under  "  weak  "  serum  are 
included  all  serums  ranging  from  10  to  100  units  per  c.c,  as  "medium"  serums  all  ranging 
between  100  and  300  units  per  c.c,  whilst  serums  having  anything  above  this  potency  are 
reckoned  as  "  strong  "  serums. 

With  two  exceptions  (and  of  these  samples  had  not  been  retained),  the  whole  of  the 
serums — up  to  No.  125 — sent  out  have  been  re-tested;  the  results  are  given  in  Table  CXXXII. 
[n  the  first  column  is  given  the  number  of  the  antitoxic  serum  ;  as  such  serum  may  consist  of  the 
serum  from  a  single  horse  only,  or  of  a  mixture  of  the  serums  from  two  or  more  horses,  each  is  marked 
on  the  right  of  the  numeral  with  a  figure  in  brackets,  which  is  put  there  to  indicate  that  the  sample 
consists  of  a  mixture  of  the  serum  from  a  corresponding  number  of  horses.  In  the  second  column  Most  serums 
is  given  the  quantity  of  this  serum  supplied ;  in  the  next  the  dose  in  which  it  was  sent  out ;  in  the  mixtures" 
fourth  column  is  given  the  number  of  units  per  c.c.  calculated  at  the  time  that  the  serum  was  sent 
out ;  in  the  fifth  the  number  of  units  per  c.c.  as  recently  determined  by  Ehrlich's  new  method ;  in 
the  sixth  column  we  have  the  number  of  units  to  which  it  was  expected  that  the  value  of  serum 
would  fall,  calculating  on  the  basis  of  deterioration  above  mentioned. 

On  going  carefully  over  the  antitoxins  one  can  tell  almost  at  a  glance  where  the  different  usfd^in°testog^ 
toxins  were  used.  Up  to  No.  25,  a  toxin  that  was  standardised  for  the  first  set  of  experiments,  and  serum, 
which  was  taken  as  10  times  the  minimum  lethal  dose,  was  used.  At  first  it  gave  results  very  much 
too  low,  and  it  soon  became  evident  that  it  was  necessary  to  re-standardise  it ;  the  effect  of  this  may 
be  seen  at  intervals.  Thus  up  to  No.  16  the  results  were  invariably  very  much  lower  than  they 
should  have  been,  the  antitoxins  in  some  cases  being  four  times  as  strong  as  they  were  calculated 
to  be.  From  this  point  up  to  No.  25  the  results  came  out  fairly  accurately,  except  that,  having 
"  passed  "  a  certain  standard,  some  of  the  antitoxins  were  sent  out  as  being  of  that  strength, 
although  we  were  aware  that  they  were  really  considerably  higher. 

From  No.  26  on  to  No.  55  another  toxin  was  used — "  toxin  M" — the  test  dose  of  which  was 
calculated  at  0'5  c.c.  On  referring  to  the  lethal  action  of  this  toxin  at  different  dates,  we  found  that 
on  the  20th  January  0'05  c.c.  kills  a  250-grammes  guinea-pig  within  the  test  period,  and  it 
retained  this  strength  for  a  considerable  period.  Thus  the  results  up  to  No.  33  (February  21st)  are, 
with  one  exception,  exceedingly  accurate.  At  this  point  a  tube  of  toxin  that  had  fallen  off 
considerably  in  strength  appears  to  have  been  used,  as  up  to  No.  40  several  of  the  antitoxins  have  a 
markedly  lower  strength  than  that  indicated.  On  the  25th  March  this  toxin  was  again  stand- 
ardised, and  was  used  up  to  the  3rd  of  April.  A  slight  fall  may  be  noted  in  one  or  two  of  the  anti- 
toxins, but  nothing  more  than  can  be  accounted  for  by  the  deterioration  due  to  keeping ;  and  even 
Nos.  54  and  55,  which  in  a  year  and  nine  months  appear  to  have  lost  25  per  cent,  of  their  strength, 
were  probably  fully  up  to  their  strength  at  the  time  the  testing  was  made,  as  both  these  two 
serums  contained  a  proportion  of  certain  serums  which  originally  contained  400  units  per  c.c. 

The  next  test  toxin — "  T.  40" — in  a  dose  of  0'05  c.c.killed  250-grammes  guinea-pigs  within 
the  test  period ;  it  remained  at  that  strength  up  to  June,  and  there  were  tested  with  it  the  serums 
from  Nos.  56  to  67,  all  of  which,  as  will  be  seen  from  the  table,  are  as  high,  or  higher,  with  one 
single  exception,  than  they  were  calculated  to  be.  One  batch  of  this  toxin  that  was  opened  and  used, 
but  not  tested,  on  the  3rd  of  June,  gave  results  very  much  too  high  ;  and  we  find,  in  consequence, 
that  serums  Nos.  68,  69,  71,  72,  76,  77,79,  and  80  were  all  of  them  considerably  over-rated,  though 
No,  73,  which  was  tested  with  another  toxin,  was  probably  about  the  normal  standard  when  it  was 
distributed.  No.  80  should  have  been  sent  out  as  containing  2,000,  and  not  4,000,  units  in  10  c.c, 
as  it  was  never  tested  for  the  higher  potency.  A  number  of  the  bottles  were  recalled,  but  many 
had  already  been  used.  So  the  original  figure  of  400  units  is  retained  and  the  percentage  of 
error  calculated  on  that  basis. 

From  No.  84  onwards  the  testings  were  made  with  a  toxin  carefully  filtered  and  kept  in 
bulk  in  a  large  bottle.  To  this  toxin  no  toluol,  or  antiseptic  of  any  kind,  was  added.  Every  serum 
which  had  been  tested  with  this  toxin  by  the  old  method — up  to  No.  113 — and  by  Ehrlich's  new 
method — from  Nos.  114  to  125 — on  being  re-tested  with  Ehrlich's  toxin,  or  with  toxin  standard- 
ised freshly  against  Ehrlich's  standard  antitoxin,  came  within  2^  per  cent,  of  that  originally 
calculated,  with  the  exception  of  serums  Nos.  110,  119,  and  120,  which  in  a  very  short  time 
appear  to  have  fallen  something  like  15-20  per  cent. ;  all  three  of  these  were  mixtures  from  at 
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least  three  horses,  two  of  them  from  seven,  and  each  contained  a  quantity  of  old  serum  which  on 
former  occasions  had  been  found  to  have  appreciably  fallen  off  in  strength. 
General  data.  In  the  table  giving  data  concerning  these  antitoxic  serums,  it  will  be  seen  that  of  the  111 

batches  of  serum  sent  out  77,  or  69"4  per  cent.,  are  still  up  to  the  full  strength,  two  are  within  2^  per 
cent.,  one  within  5  per  cent.,  two  within  10  per  cent.,  five  within  15  per  cent.,  six  within  20  per 
cent.,  five  within  25  per  cent.,  two  within  30  per  cent.,  three  within  35  per  cent.,  two  within  47 
per  cent.,  one  each  within  55,  58,  75,  and  76  per  cent.  One,  owing  to  an  oversight — No.  69 — was 
sent  out  untested,  and  two  there  are  of  which  no  sample  remains  to  be  tested ;  in  one  instance  a 
200-unit  serum  was  labelled  400,  and  some  of  it  had  been  used  before  the  mistake  was  found  out ; 
a  similar  mistake  was  made  with  a  250-unit  serum — No.  36 — and  as  only  a  few  bottles  of  it  had  been 
prepared  it  had  all  been  used  up  before  the  mistake  could  be  rectified.  Sample  No.  69,  on  being 
tested  afterwards,  was  found  to  contain  only  30  units  per  c.c.  No.  78  cannot,  however,  be 
included  amongst  those  that  come  up  to  full  strength  at  the  present  date,  as  it  was  tested  at  a 
period  when  unstable  samples  of  test  toxin  were  being  used. 

After  making  allowances  for  the  fall  in  strength,  basing  our  calculations  on  the  percentages 
mentioned  above,  which  are  based  on  the  statements  made  by  those  who  have  had  the  most 
experience  of  the  keeping  properties  of  antitoxic  serum,  I  find  that  of  the  111  samples  sent  out 
during  the  period  under  consideration  (Nos.  126  to  150  were  sent  out  in  1898,  and  are  therefore 
not  included  within  this  period),  91,  or  8l"99  per  cent.,  in  all  probability  contained  the  full 
number  of  antitoxic  units  claimed  for  them;  whilst  the  others — 20  in  number,  or  18"01  per  cent. 
— might  be  classified  as  follows ; — One  came  within  2  per  cent.,  and  may  therefore  be  almost 
included  in  the  first  group;  five  came  within  a  fraction  of  15  per  cent.,  three  under  20  per  cent., 
one  within  a  fraction  of  25  per  cent.;  two  within  a  fraction  of  30  per  cent.,  one  31'1  per  cent., 
one  38"2  per  cent.,  one  50'6  per  cent.,  two  a  fraction  over  66  per  cent.,  and  one  69-2  per  cent, 
of  the  strength  claimed  for  them  ;  and  two  of  the  serums  could  not  be  re-tested,  as  all  the 
samples  had  been  used  up  in  the  earlier  experiments.  Taking  into  consideration  all  the  difficulties 
that  had  to  be  overcome  at  certain  periods  of  our  worl^,  these  results  must  be  looked  upon  as 
eminently  satisfactory. 

Table  CXXXIII.  gives  the  number  of  doses  of  antitoxic  serum  and  number  of  units  of 
antitoxin  supplied  during  the  period  under  consideration. 

Table  CXXXIII. 


Number  of  Doses  and  Units  of  Antitoxin  supplied  to  the  Hospitals  under  the  Management 

of  the  Metropolitan  Asylums  Board. 


Year. 
1895 


1896 


1897 


Month. 

September 
October 
November 
December 


Total 


January 
Pebruary 
March..'. 
April  .. 
May    . . . 
June  . . . 
July  ... 
August 
September 
October 
November 
December 


•January 
February 
March... 
April  ... 
May    . . . 
June  . . . 
July  ... 
August 
September 
October 
November 
December 


No.  of  Doses. 
619 
660 
818 
731 


2,828 


924 
776 
1,268 
1,188 
1,396 
1,525 
1,395 
1,073 
1,437 
1,192 
1,375 
1,875 


15,424 


1,300 
1,050 
1,100 
1,300 
1,725 
1,964 
2,475 
2,650 
2,125 
2,700 
2,775 
2,700 


Gband  Total 


23,864 


42,116 


No.  of  Units. 
147,120 
137,410 
491,200 
425,500 


1,201,230 


545,000 
610,400 
1,268,000 
1,188,000 
1,396,000 
1,525,000 
2,505,000 
]  ,820,000 
3,048,000 
2,830,000 
4,055,000 
4,864,000 


25,652,400 


4,750,000 
4,089,000 
4,325,000 
5,125,000 
6,161,000 
5,092,000 
4,950,000 
5,300,000 
4,250,000 
5,400,000 
5,550,000 
5,400,000 


60,392,000 
87,245,230 
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APPENDIX. 


DETAILS  OF  CASES  ADMITTED  DURING  PART  OF  THE  YEAR  1894. 

PEECENTAGE  MOKTALITY  AT  DIFFERENT  AGES  OF  ALL  CASES  THAT  HAVE 
BEEN  BACTEKIOLOGICALLY  EXAMINED,  AND  IN  WHICH  DIPHTHERIA 
BACILLI  WERE  FOUND  (SHOWING  DAY  OF  DISEASE  AS  TAKEN  FROM 
THE  AMBULANCE  NURSES'  EEPORT). 

Here  the  number  of  cases  was  so  small  that  it  is  unnecessary  to  state  the  figures  in 
tabular  form. 

At  the  Fountain  Hospital :  Between  the  age  of  3  and  4  years,  one  case  on  the  fifth  day  ; 
between  4  and  5  years,  one  case  on  the  second  and  one  on  the  fifth  day  ;  5 — 10  years,  two  cases 
with  one  death  on  the  third  day,  one  case  on  the  fourth,  giving  a  percentage  mortality  at  this  age 
of  33-3  per  cent.  ;  10 — 15  years,  one  on  the  first  day,  one  on  the  second,  and  one  on  the  fourth  ; 
15 — 20  years,  two  on  the  fourth  day  ;  giving  totals  of  one  case  on  the  first,  two  on  the  second, 
two  with  one  death  on  the  third,  four  on  the  fourth,  two  on  the  fifth,  or  a  total  of  11  cases  with 
one  death — a  mortality  of  9*09  per  cent. 

At  the  Eastern  Hospital :  Between  2  and  3  years,  one  case  on  the  first  day,  which 
died;  4—5  years,  one  on  the  fourth  day;  5 — 10  years,  one  on  the  second,  and  one  on  the  third 
day;  10 — 15  years,  one  case  on  the  seventh  day;  giving  a  total  of  one  case  (which  died)  on  the 
first  day,  one  on  the  second,  one  on  the  third,  one  on  the  fourth,  one  on  the  seventh,  or  five  cases 
and  one  death — percentage  mortality,  20  per  cent. 

At  the  South-Eastern  Hospital :  Between  1  and  2  years,  one  on  the  fourth,  one  on  the 
sixth,  one  on  the  seventh ;  2 — 3  years,  two  on  the  third,  one  on  the  fourth,  one  on  the  fifth ;  3 — 4 
years,  one  on  the  second,  two  on  the  third,  one  on  the  fourth,  one  on  the  fifth  (died),  one  on 
the  sixth,  and  one  after  the  seventh;  4 — 5  years,  one  on  the  first,  one  on  the  second,  one  on  the 
sixth,  one  after  the  seventh;  5 — 10  years,  two  on  the  second,  four  on  the  third;  10 — 15  years, 
one  on  the  third,  one  on  the  seventh  ;  15 — 20  years,  one  on  the  seventh  ;  20  years  and  upwards, 
one  on  the  second  ;  a  total  of  one  on  the  first,  five  on  the  second,  nine  on  the  third,  three  on  the 
fourth,  two  with  one  death  on  the  fifth,  four  on  the  sixth,  one  on  the  seventh,  four  after  the 
seventh,  or  29  cases  and  one  death — percentage  mortality,  3'4. 

PERCENTAGE  MORTALITY  AT  DIFFERENT  AGES  OF  CASES  IN  WHICH  DIPHTHERIA 
BACILLI  WERE  FOUND,  AND  IN  WHICH  ANTITOXIC  SERUM  WAS  INJECTED. 

The  day  on  which  antitoxic  serum  was  injected  is  reckoned  from  the  appearance  of  the  initial 
.symptoms  as  reported  by  the  Ambulance  Nurse. 

Fountain  Hospital :  Between  3  and  4  years,  on  the  fifth  day  one  case  ;  4 — 5  years,  one 
case  which  commenced  in  hospital;  5 — 10  years,  on  the  fourth  day  one  case,  one  case 
which  commenced  in  hospital  and  died ;  10 — 15  years,  one  case  which  commenced  in  hospital;, 
total,  one  case  on  the  fourth  day,  one  on  the  fifth,  three,  with  one  death,  which  commenced  in 
hospital  (33-3  per  cent.),  or  five  cases  with  one  death  (20  per  cent.). 

Eastern  Hospital :  Between  2  and  3  years,  one  case  which  commenced  in  hospital  ana  died. 

South-Eastern  Hospital :  Between  1  and  2  years,  one  on  the  seventh  day,  two  commenced 
in  hospital ;  2 — 3  years,  one  on  the  third,  one  on  the  fourth,  and  one  on  the  fifth  day  ;  3 — 4 
years,  one  on  the  third,  and  one  on  the  fourth  day;  4 — 5  years,  one  on  the  second,  one  on  the 
fourth,  one  on  the  seventh  day ;  5 — 10  years,  one  on  the  second,  two  on  the  third,  one  on  the 
sixth  day;  10 — 15  years,  one  on  the  fifth,  o'ne  on  the  seventh  day;  20  years  and  upwards,  one 
on  the  second  day,  or  a  total  of  three  cases  on  the  second  day,  four  on  the  third,  three  on  the 
fourth,  two  on  the  fifth,  one  on  the  sixth,  three  on  the  seventh,  and  two  commenced  in  hospital, 
without  a  single  death, 

PERCENTAGE  MORTALITY  AT  DIFFERENT  AGES  OF  CASES  IN  WHICH  DIPHTHERIA 
BACILLI  WERE  FOUND,  BUT  IN  WHICH  NO  ANTITOXIC  SERUM  WAS 
INJECTED. 

In  the  Fountain  Hospital  there  were  six  cases  with  no  deaths.  The  age-incidence  of  these 
cases  was — one  between  the  age  of  4  and  5  years,  one  5 — 10  years,  two  10—15  years,  and  two 
15  —  20  years. 

At  the  Eastern  Hospital :  Between  4  and  5  years,  one  ;  5 — 10  years,  two ;  10  —  15  years,  one ; 
or  four  cases  with  no  deaths. 

At  the  South-Eastern  Hospital :  Between  1  and  2  years,  one;  2 — 3  years,  one ;  3 — 4  years, 
five  cases  with  one  death  (20  per  cent.)  ;  4—5  years,  one;  5 — 10  years,  two;  15—20  years,  one; 
or  eleven  cases  with  one  death  (9-09  per  cent.). 
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Table  Ia.  showing  the  site  of  the  affection  in  those  cases  in  which  Diphtheria  bacilli  were  found, 
and  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage  mortality  amongst 
these  sets  of  cases  (at  different  ages)  are  also  shown. 

1894. 


Fountain  Hospital. 


Ages. 

C.\SES. 

Total. 

Deaths. 

Total. 

Mortality 
I'KR  Cent. 

Faucial. 

Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Faucial, 
Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Faucial  and 
Nasal. 

§1 

"3  •=« 

"o 

-"11 

"3 

Total. 

Faucial. 

Laryngeal. 

3 

"S 

to 
c 

3  to  4  ... 

4  „   5  ... 

5  ,,  10  ... 

10  ,,  15  ... 

1 
I 

1 

1 

1 

1 
1 
2 
1 

1 

r 
1 

i 
1 

... 

1 

1 

1 

O'O 
0-0 
00 
0-0 

0-0 
0-0 
1000 
0-0 

Total  ... 

2 

1 

2 

5 

3 

2 

1 

1 

1 

00 

500 

Sfortality  ) 
23er  cent,  n 

0-0 

00 

50-0 

0-0 

00 

20-O 

Eastern  Hospital. 


2  to  3  ... 

1 

1 

1 

1 

1  V 

1 

00 

100-0 

Total 

1 

1 

1 

1 

1 

1 

00 

100-0 

Mortality 
per  ceut. 

0-0 

0-0 

0-0 

1000 

00 

100  0 

South-Eastern  Hospital. 


Cases. 

Total. 

Ages. 

Faucial. 

Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Faucial, 
Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

1  to  2  

2  „  3  

:-5  „  4... 

4  „  5  

5  „  10  

10  „  15   

20  and  upwards 

2 
1 
2 
1 

3 
2 
1 

1 
1 

2 

"i 

1 

3 
3 
2 
3 
4 
2 
1 

2 
1 

2 
3 

4 

2 
1 

1 

2 

"l 

Total   

12 

3 

3 

1 

18 

14 

4 

No  Deaths. 


Table  IIa.  showing  the  site  of  affection  in  those  cases  in  which  Diphtheria  bacilli  were  found  and  in 

which  no  Antitoxic  Serum  was  injected. 


1894. 


Fountain  Hospital. 

South-Eastern  Hospital. 

Ages. 

Cases. 

Total. 

Ages. 

Cases. 

Total. 

"3 

Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Faucial, 
Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Faucial  and 
Nasal. 

Faucial  and 
Laryngeal. 

Faucial, 
Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

1 

4  to  5  ... 

5  ,,  10  ... 
10  ,,  15  ... 

15  „  r'  ... 

Tot  ■  ... 

1 

2 
2 

1 

1 
1 

2 
2 

1 
1 
2 
2 

1  to  2  ... 

2  ,,    3  ... 

3  „   4  ... 

4  „   5  ... 

5  „  10  ... 
15  „  20  ... 

Total  ... 

Mortality) 
per  cent.  ) 

*3 
I 
2 

1 

1 

1 

1 

X 

1 
1 

5 
1 
2 
1 

1 

1 
3 
1 
2 

1 

2 
2 

5 

1 

6 

6 

No  Deaths. 

Eastern  Hospital. 

7 

2 

1 

1 

11 

9 

4  to  5  ... 

5  „  10  .. 
10  ,,  15  ... 

Total  ... 

1 

1 

1 

1 

1 
2 
1 

2 
1 

1 

16-6 

1 

2 

1 

4 

o 

1 

*  1  case  Died. 

No  Deaths. 


163 


In  the  following  hospitals  the  average  number  of  days  that  cases  (in  which  diphtheria  bacilli 
were  found  and  antitoxic  serum  was  injected)  remained  in  hospital  were  as  follows  : — - 

In  the  Fountain  Hospital,  four  cases,  all  of  which  recovered,  were  in  hospital  on  an  average 
107'5  days,  one  case  (in  which  probably  the  onset  of  the  disease  was  in  the  hospital)  died,  99  days. 

In  the  Eastern  Hospital,  one  case  died  after  being  138  days  in  hospital. 

In  the  South-Eastern  Hospital,  eighteen  cases,  all  of  which  recovered,  were  in  hospital 
on  an  average  104 '8  days. 

In  similar  cases  in  which  diphtheria  bacilli  were  found  but  no  antitoxic  serum  was  injected 

there  were : — 

In  the  Fountain  Hospital,  six  cases,  all  of  which  recovered,  the  average  number  of  days  in 
hospital  being  90' 1. 

In  the  Eastern  Hospital,  four  cases,  which  were  sent  out  of  hospital  after  being  in  an  average 
of  98-5  days. 

In  the  South-Eastern  Hospital,  ten  cases  recovered  after  remaining  on  an  average  136'2 
days  in  hospital ;  one  died  after  being  in  hospital  for  106  days. 

The  following  is  the  percentage  mortality  at  different  ages  in  cases  in  which  diphtheria 
bacilli  were  found,  and  in  which  tracheotomy  was  performed  and  antitoxic  serum  injected  :  — 

In  the  Fountain  Hospital  there  were  two  such  cases,  one  between  4  and  5  years  which 
recovered,  one  5  — 10  years  which  died. 

In  the  South-Eastern  Hospital  there  was  one  case  between  1  and  2  years,  which  recovered. 

In  similar  cases,  but  in  which  no  antitoxic  serum  was  injected,  there  were  : — 

At  the  South-Eastern  Hospital  two  cases  were  operated  upon,  both  occurring  between  the 
ages  of  3  and  4  years  ;  one  of  them  died. 


-  Table  IIIa.  showing  complications  in  cases  treated  with  and  without  antitoxin. 

1894. 


Albuminuria. 

Vomiting. 

Urine  Scanty. 

Anuria. 

Adenitis. 

otitis. 

Nephritis. 

Suppurating 
Cellulitis. 

■a 

■6 

■a 

<u 

O) 

(U 

V 

0) 

CD 
+J 

Hospitals. 

•a 

o 

V 

■c 

OJ 

o 

o 

o 

o 

o 

u 

0) 
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o 

OJ 

a> 

o 

CD 

o 

c 

o 

o 

c 

o 

(U 

O 

"o 

'S 

c 

o 

0) 

'c 

o 

OJ 

-JJ 

o 

0) 

c 

o 

G 

O 

o 

a> 

O 

Fountain 

1 

2 

Eastern... 

1 

1 

1 

1 

1 

1 

1 

South-Eastern ... 

9 

5 

2 

1 

r 

1 

2 

2 

1 

i 

Total   

11 

6 

3 

2 

1 

1 

1 

5 

2 

2 

1 

PARALYSES. 

At  the  Fountain  Hospital  there  was  one  case  of  palatal  paralysis,  occurring  in  a  child 
between  5  and  10  years.  Here  diphtheria  bacilli  were  found,  and  antitoxin  was  injected,  but  the 
patient  died. 

At  the  South-Eastern  Hospital  there  were  three  cases  of  ocular  paralj'sis,  two  in  cases 
between  2  and  3  years,  and  one  10 — 15  years;  three  cases  of  ocular  and  palatal  paralysis,  2 — 3 
years  one,  and  5 — 10  years  two  ;  and  one  case  of  general  paralysis  ;  all  of  these  recovered. 

Of  similar  cases  in  which  no  antitoxin  was  injected,  there  were  in  the  South-Eastern 
Hospital,  one  case  of  ocular  paralysis  between  5 — 10  years ;  three  cases  of  ocular  and  palatal 
paralysis  ;  1 — 2  years  one,  2 — 3  years  one,  and  3 — 4  years  one;  this  last  ending  fatally. 

In  this  year  there  were  two  cases  which  were  re-injected  with  antitoxin  after  a  lapse  of  a 
period  of  at  least  fourteen  days.  One  of  these  was  in  the  P^'ountain  Hospital,  5 — 10  years ;  the 
second,  at  the  South-Eastern  Hospital,  2—3  years;  both  recovered.  Diphtheria  bacilli  were 
demonstrated  in  both  cases. 

In  the  Fountain  Hospital  three  of  the  cases  in  which  diphtheria  bacilli  were  found,  and 
which  were  treated  with  antitoxin,  developed  rashes ;  two  of  them  an  erythematous  rash  on  the 
eighth  and  the  tenth  day,  one  a  scarlet  fever  rash,  which  occurred  on  the  ninth  day. 

In  the  Eastern  Hospital  there  was  only  one  rash,  and  this  was  not  described;  whilst  in  the 
South-Eastern  Hospital  there  were  three  urticarial  rashes,  which  appeared  from  the  fourth  to  the 
fifteenth  days,  two  erythematous  rashes  on  the  third  and  fourteenth  days,  one  blotchy  rash  on  the 
twenty-third  day,  two  "  antitoxic  rashes"  on  the  fourth  and  seventeenth  days,  and  in  one  a  rash  not 
described,  appearing  on  the  twenty-seventh  day.  There  were  thus  nine  cases  in  all,  or  50  per  cent, 
of  the  cases  in  which  diphtheria  bacilli  were  found,  and  in  which  antitoxin  was  injected. 
In  addition  to  the  rashes  above  mentioned,  there  was  one  bright  rash  in  a  case  in  which  no  antitoxic 
serum  was  given,  this  rash  making  its  appearance  on  the  third  day. 

At  the  South-Eastern  Hospital  there  was  one  case  of  punctiform  erythematous  rash,  which 
appeared  on  the  second  day. 

One  case  of  bronchitis  occurred  in  a  patient  in  whose  throat  diphtheria  bacilli  were  found. 
This  patient,  1 — 2  years  of  age,  was  injected  with  antitoxic  serum,  and  recovered. 

A  second  and  similar  case,  3—4  years  of  age,  developed  broncho-pneumonia,  and  recovered. 

In  a  large  proportion  of  the  cases  examined  during  1894  diphtheria  bacilli  were  found  on 
the  last  occasion  on  which  a  specimen  was  examined.  At  the  Fountain  Hospital  three  of  these 
were  treated  with  antitoxic  serum,  and  four  were  not  injected. 
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At  the  Eastern  Hospital  there  were  two  which  received  no  antitoxic  serum,  and  at  the  South- 
Eastern  six  which  were  treated  with  antitoxic  serum,  and  six  without. 

At  this  period  none  of  the  antitoxic  serum  was  supplied  from  the  Laboratories  of  tlie 
Colleges. 

A  certain  number  of  the  cases  were  sent  into  hospital  certified  as  suffering  fi-om  scarlet 
fever  and  diphtheria. 

In  all  the  following  cases  diphtheria  bacilli  were  found. 

At  the  Fountain  Hospital  there  were  two  cases,  both  of  which  recovered. 

At  the  Eastern  Hospital,  three  cases,  one  of  which  recovered.  There  were  five  similar  cases 
in  which  no  antitoxic  serum  was  given — four  at  the  P'ountain,  and  one  at  the  Eastern ;  all  of  these 
recovered. 

There  were  three  cases  certified  as  scarlet  fever  in  which  diphtheria  bacilli  were  found  and 
no  antitoxic  serum  was  given — one  at  the  Fountain  Hospital,  two  at  the  Eastern ;  all  three 
recovered.  Seven  cases  transferred  to  the  Northern  Hospital  developed  diphtheria,  and  diphtheria 
bacilli  were  found  in  the  membrane ;  four  of  these  were  injected:  all  recovered ;  three  were  not 
injected  :  they  also  recovered. 

Of  the  cases  in  which  diphtheria  bacilli  were  found  and  which  were  injected  with  antitoxic 
serum,  two  died — one  in  the  Fountain  Hospital,  age  5 — 10  years,  in  which  tracheotomy  was 
performed,  death  being  due  to  cardiac  failure,  after  the  child  had  been  in  hospital  99  days.  The 
other  death  occurred  at  the  Eastern  Hospital,  age  2  to  3  years;  the  note  in  this  case  was  "  croupy 
otorrhoea,"  time  in  hospital  133  days.  Another  case  in  which  diphtheria  bacilli  were  found,  which 
resulted  in  death,  occurred  at  the  South-Eastern  Hospital.  This  was  not  treated  with  antitoxic 
serum.  The  child,  aged  three  years,  suffered  from  paralysis  of  the  palate  and  severe  diarrhoea ;  it 
was  106  days  in  hospital. 

DETAILS  OF  CASES  ADMITTED  DURING  THE  YEARS  1895  AND  1896. 

Table  IVa. — Percentage  Mortality,  at  different  ages,  of  all  cases  that  have  been  bacteriologically 
examined,  and  in  which  Diphtheria  bacilli  were  found.  Day  of  disease  taken  from 
Ambulance  Nurses'  Eeport. 

1895. 


FOUNTMN  HOSPITAL. 


Day  of  Disease   

1 

-2 

3 

4 

5 

6 

7 

8  and 
upwards. 

No 
history. 

Total. 

ortality 
jr  cent. 

Ages. 

gS 
OJ 

0) 

"d 

at 
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"§ 

CU 
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§ 

o 

O 

a 

O 

a 

o 

P 
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a 

O 

a 

O 

P 

p 

O 

P 

O 

P 

Q 
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Under  1   

1 

1 

3 

1 

1 

2 

1 

1 

2 

1 

10 

4 

40-0 

1  to  2  

1 

10 

2 

i 

1 

9 

5 

4 

2 

3 

1 

4 

2 

1 

1 

37 

13 

35-1 

2  „  3  

1 

12 

2 

10 

2 

12 

3 

9 

■4 

G 

2 

3 

3 

6 

4 

2 

1 

61 

21 

34-4: 

3  „  i  

5 

1 

16 

3 

15 

6 

9 

6 

10 

3 

8 

5 

3 

7 

3 

1 

76 

28 

36-8 

4  „  5  

1 

19 

3 

15 

2 

15 

3 

12 

1 

7 

6 

10 

1 

1 

86 

10 

11-6 

5  „  10  

4 

40 

2 

62 

11 

46 

8 

28 

6 

26 

8 

13 

1 

31 

3 

6 

266 

39 

15-2 

10  „  15  

3 

11 

20 

22 

3 

7 

1 

7 

5 

12 

1 

94 

4 

4-2 

15  „  20  

2 

4 

1 

12 

1 

6 

5 

1 

1 

3 

1 

2 

35 

4 

11-4 

20  and  upwards  ... 

6 

6 

3 

1 

7 

1 

3 

1 

6 

32 

2 

6-2 

Total   

k; 

2 

119 

13 

142 

23 

128 

30 

84 

17 

65 

15 

38 

8 

81 

15 

14 

2 

687 

125 

Mortality  ( 
per  cent.  ) 

12-5 

10-9 

16-1 

23-4 

20-2 

23-07 

21-05 

18-5 

14-2 

18-1 

WKSTERN  HOSPITAL. 


Under  1  

2 

3 

2 

1 

3 

1 

10 

2 

20-0 

1  to  2  

2 

5 

3 

8 

3 

3 

2 

7 

3 

2 

2 

2 

3 

2 

32 

15 

46-8 

2  3  
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12 

1 

7 

1 

13 

6 

5 

4 

2 

1 

6 

2 

50 

12 

24-0 

3  4  

2 

13 

1 

19 

7 

14 

7 

14 

4 

10 

3 

4 

2 

12 

3 

1 

89 

27 

30-3 

4  „  5  

1 

13 

2 

14 

4 

18 

6 

16 

4 

12 

6 

1 

7 

2 

1 

83 

24 

28-9 

5  „  10  

9 

29 

4 

40 

8 

46 

13 

34 

5 

16 

2 

15 

3 

18 

5 

207 

40 

19-3 

10  ,,  15  

9 

19 

1 

15 

2 

7 

1 

6 

1 

3 

1 

4 

63 

6 

9-3 

15  „  20  

4 

3 

1 

2 

5 

1 

4 

i 

18 

3 

16-6 

20  and  upwards  . . . 

2 

6 

9 

12 

12 

1 

3 

2 

3 

49 

1 

2-04 

Total   

18 

87 

11 

122 

24 

127 

37 

97 

18 

60 

18 

28 

6 

60 

16 

2 

601 

130 

Mortality  (_ 

0-0 

12-6 

19-6 

29-1 

18-5 

30  0 

21-4 

26-6 

0-0 

21-6 

per  cent.  \ 

EASTERN  HOSPITAL. 


Under  1   

1 

1 

4 

4 

1 

1 

1 

7 

6 

85-7 

1  to  2  

6 

4 

5 

3 

9 

7 

9 

7 

6 

3 

1 

1 

7 

4 

44 

28 

63-6 

2  „  3  

5 

3 

11 

1 

12 

6 

13 

6 

7 

2 

5 

2 

1 

i 

7 

1 

61 

22 

36-06 

3  „  4  

5 

3 

14 

3 

14 

5 

17 

6 

12 

4 

9 

4 

3 

11 

3 

85 

28 

32-9 

4  5  

5 

1 

19 

3 

16 

9 

10 

5 

10 

2 

8 

4 

3 

1 

20 

5 

91 

30 

32-9 

5  ,,  10  

13 

3 

44 

9 

54 

15 

43 

6 

38 

9 

15 

5 

18 

5 

25 

8 

1 

251 

60 

23-9 

10  „  15  

1 

22 

3 

25 

1 

18 

1 

11 

3 

12 

1 

7 

10 

1 

106 

10 

9-4 

15  „  20  

1 

7 

1 

6 

6 

5 

2 

1 

2 

i 

31 

1 

3-2 

20  and  upwards  ... 

2 

8 

6 

6 

2 

4 

2 

2 

32 

0-0 

Total   

39 

15 

134 

27 

142 

43 

123 

31 

91 

23 

57 

17 

36 

7 

84 

22 

2 

708 

185 

Mortality  .  ) 

38-4 

20-1 

30-2 

25-2 

25-2 

29-8 

19-4 

26  1 

0-0 

26-1 

per  cent,  j 
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Table  IVa.  {continued). — Percentage  Mortality,  at  different  ages,  of  all  cases  that  have  been 
bacteriologically  examined,  and  in  which  Diphtheria  bacilli  were  found.  Day  of  disease 
taken  from  Ambiilance  Nurses'  Report. 

1895. 


SOUTH-EASTERN  HOSPITAL. 
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o 

Q 

a 

Q 

O 

Q 

o 

D 

P 

6 

a 

O 

o 

o 

O 

Under  1   

3 

o 

3 

1 

1 

1 

8 

3 

37-5 

1  to  2  

1 
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2 

6 

4 

4 

3 

3 

2 

2 

1 

6 

') 

32 

14 

43-7 

2  „  3  

2 

11 

4 

4 

8 

7 

2 

5 

4 

2 

7 

2 

48 

15 

31-2 

;!  „  4  

2 

7 

1 

9 

1 

10 

7 

2 

3 

1 

4 

1 

8 

3 

50 

11 

22-0 

4  ,,  5  

1 

I'J 

1 

18 

4 

12 

4 

6 

5 

1 

1 

6 

2 

(! 

1 

69 

18 

26-08 

5  ,,  10  

(i 

42 

4 

39 

9 

32 

11 

35 

8 

22 

.5 

11 

.5 

16 

203 

42 

20-6 

10  ,,  15  

4 

15 

2 

15 

1 

8 

2 

7 

6 

1 

1 

8 

64 

6 

9-3 

15  „  20  

1 

1 

4 

7 

2 

1 

2 

18 

0-0 

20  and  upwards  ... 

G 

2 

7 

2 

2 

3 

22 

0-0 

Total  

17 

111 

16 

100 

20 

89 

27 

68 

17 

44 

0 

29 

12 

56 

8 

514 

109 

Mortality  ) 
per  cent.  ( 

0-0 

14-4 

20-0 

30-3 

25-0 

20 '4 

... 

41-3 

14'2 

0-0 

21-2 

SOUTH-WESTERN  HOSPITAL. 


Under  1   

1  to  2   

2  ,,  3   

3  ,,  4   

4  n  5   

5  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards  ... 

"4 

2 

2 
9 
2 

2 

2 

2 
4 
3 
7 
7 
31 
11 
6 
2 

2 
2 
1 

3 
3 
9 
9 
10 
32 
4 
1 

2 
1 

8 
2 
2 
3 
1 

1 

3 
8 
i) 
15 
43 
21 
4 
5 

1 
(i 
7 

1 

7 
6 
34 
7 
2 

4 

.J 

7 
1 

1 

~y 
2 
4 
3 
21 
il 
1 
2 

1 

3 

3 
2 

8 
4 

1 

1 
4 
3 
4 

1 

1 
1 

"4 

8 
14 

2 

3 
1 
1 
4 

1 

1 

7 
27 
32 
43 
54 
188 
58 
16 
19 

3 
14 
14 
9 
20 
29 
7 
1 
2 

42-  8 
51-8 

43-  7 
20-9 
37-03 
15-4 
12-06 

6-2 
10-5 

Total   

21 

2 

73 

5 

74 

19 

109 

21 

67 

17 

48 

21 

16 

*> 

12 

1 

444 

Jl 

Mortality  )^ 
per  cent.  > 

9-5 

6-8 

... 

25-6 

19-2 

25-3 

43-7 

12-5j  ... 

34.2 

0-0 

22  2 

NORTH-WESTERN  HOSPUrAL. 

Under  1   

1  to  2   

2  „  3   

„  4   

4  „  5   

5  ,,  10   

10  15   

15  ,,  20   

20  and  upwards  ... 

1 

1 
2 
1 
7 
1 

1 
1 

... 

5 
13 
10 
13 
14 
46 
10 
4 
7 

1 
7 

2 
5 
5 
2 
1 

2 
7 
12 
20 
11 
53 
12 
.5 
7 

1 
4 
6 
5 
3 
15 
1 

1 

6 
9 
22 
13 
38 
14 
2 

9 

5 
3 
10 
3 
4 

1 

7 
4 

12 
5 

28 
!) 
1 
3 

2 

2 
2 
2 
2 

1 
6 
4 
12 
10 
28 
3 
1 
5 

2 
1 
5 
5 
7 
1 

3 
5 
5 
0 
8 
3 
2 

1 

2 

2 
2 
3 
1 

3 
5 
10 
7 
10 
22 
7 
1 
3 

2 
4 
5 
4 
3 
5 
1 

2 

1 
2 

1 

1 

1 

1 

12 
49 
56 
95 
67 
231 
59 
17 
35 

4 
27 
19 
32 
23 
41 
8 
2 

1 

33-3 
55-1 
33-9 

33-  6 

34-  3 
17-7 
13-5 
11-7 

2-8 

Total  

13 

2 

122 

23 

129 

36 

113 

26 

69 

13 

70 

21 

30 

10 

68 

24 

7 

2 

621 

1.57 

Mortality  ) 
per  cent.  ( 

15  3 

18-8 

27-9 

23-01 

18-8 

30-0 

!3-3 

35-2 

28-5 

25-2 

NORTH-EASTERN  HOSPITAL. 


Under  1   

... 

0-0 

1  to   2       ..  ... 

1 

2 

1 

b 

1 

33-3 

2  „  3   

1 

(.; 

4 

2 

1 

1 

1 

1 

1 

2 

13 

7 

53-8 

3  ,,  4   

1 

1 

■> 

1 

2 

1 

3 

1 

... 

10 

'J 

20-0 

4  5   

2 

1 

1 

1 

1 

1 

6 

1 

16-6 

5  ,,10   

1 

,5 

6 

1 

5 

2 

::; 

18 

11-1 

10  „  15   

2 

4 

... 

() 

0-0 

15  20   

0-0 

I'O  and  upwards  ... 

2 

2 

0-0 

Total  

6 

18 

6 

15 

3 

5 

1 

6 

2 

4 

1 

1 

3 

58 

13 

Murtality  ) 

0-0 

33-3 

20-0 

20-0 

33-3 

0-0 

100-0 

0-0 

... 

0-0 

...  22'4 

per  cent.  ( 

NORTHERN  HOSPITAL. 


Under  ]  

1  to  2   

■2  „  3   

3  „  4   

4  „  5   

5  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards  . . . 

2 
22 
29 
92 
32 
10 

4 

1 
2 

3 

2 
22 
29 
92 
32 
10 

4 

1 

2 
3 

0-0 
0-0 
0-0 
4-5 
G-8 
3-2 
0-0 
0-0 
0-0 

Total  

191 

6 

191 

(5 

Mortality  ) 
per  cent,  i 

3-1 

3-1 

166 


Table  IVa.  (continued). — Percentage  Mortality,  at  different  ages,  of  all  cases  that  have  been 
bacteriologically  examined,  and  in  -which  Diphtheria  bacilli  were  found.  Day  of  disease 
taken  from  Ambulance  Nurses'  Report. 

1896. 


FOUNTAIN  HOSPITAL. 


Day  of  Disease  ..   

1 

2 

3 

4 

5 

G 

8  and 
upwards. 

Total. 

Ages. 

d 
O 

o 

d 
O 

p 

d 

O 

a 

w 

e: 
O 

Q 

d 

o 

-§ 
1) 
a 

d 
O 

-d 

QJ 

a 

i 

-d 

a 

o 

-§ 
a 

d 
O 

"d 
tu 

n 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4  „  5   

6  „  10   

10  ,,  15   

15  „  20   

20  and  upwards  

1 
1 
1 

2 
1 
9 
1 

1 
1 
i 

2 
11 
16 
24 
21 
-69 
13 
8 
8 

2 
3 
3 
5 
2 
6 
1 

1 

9 

13 
28 
21 
83 
25 
.5 
14 

1 

3 
4 
6 
4 
10 

1 

9 
11 
20 
24 
73 
26 

."> 
11 

"s 

2 
8 
6 
15 
3 

11 

9 

15 
28 
53 
14 
6 
5 

7 
5 
4 
5 
9 

1 

8 
15 

9 
45 
15 

3 

5 

1 
1 
4 
3 
8 
2 

1 

"i 

6 
3 
30 
4 
1 

i 
1 
1 

6 

3 
1 
11 
15 
38 
11 
1 
1 

3 

"i 

4 
6 

5 
47 
63 
121 
122 
402 
111 
29 
44 

3 
26 
16 
33 
25 
61 

6 

i 

60-0 
55-3 
25-3 
27-2 
20-4 
15-1 
5-4 
0-0 
2-2 

Total   

16 

3 

174 

22 

199 

28 

180 

42 

143 

30 

101 

20 

48 

9 

83 

17 

944 

171 

Mortality  per  cent  

18-7 

12  (i 

14-07 

23-3 

20-9 

19  8 

18-7 

20-4 

18-1 

WESTERN  HOSPITAL. 


Under  1   

1 

2 

1 

3 

2 

3 

2 

1 

1 

1 

1 

1 

1 

14 

6 

42-8 

1  to  2   

10 

6 

16 

7 

12 

5 

5 

i 

5 

2 

1 

1 

4 

1 

53 

23 

43-3 

2  3   

"5 

1 

19 

9 

21 

8 

16 

6 

14 

2 

5 

2 

5 

3 

7 

1 

92 

32 

34-7 

3  „  4   

4 

1 

16 

2 

28 

5 

16 

4 

18 

4 

13 

4 

10 

3 

8 

1 

115 

24 

20-8 

4  ,,  5   

2 

17 

3 

30 

10 

20 

7 

18 

7 

8 

1 

8 

2 

14 

3 

117 

33 

28-2 

5  ,,  10   

7 

47 

2 

63 

6 

53 

6 

34 

6 

32 

8 

17 

4 

39 

8 

292 

40 

13-6 

10  ,,  15   

2 

11 

16 

2 

20 

4 

18 

2 

10 

5 

9 

2 

91 

10 

10-9 

15  ,,  20   

2 

2 

12 

3 

8 

2 

2 

3 

3 

1 

35 

3 

8-5 

20  and  upwards  

10 

14 

20 

8 

8 

4 

11 

75 

0-0 

Total  

23 

2 

134 

23 

203 

40 

163 

32 

125 

24 

86 

18 

54 

14 

96 

18 

884 

171 

Mortality  per  cent  

8-6 

17-1 

19-7 

19-6 

19-2 

20-9 

25-9 

18-7 

19-3 

EASTERN  HOSPITAL. 


Under  1   

1 

4 

1 

1 

1 

3 

2 

10 

3 

30-0 

1  to  2   

1 

4 

1 

7 

4 

6 

1 

2 

1 

2 

5 

3 

31 

6 

19-3 

2  „  3   

1 

12 

2 

8 

3 

12 

3 

10 

3 

6 

1 

3 

i 

8 

3 

60 

16 

26-6 

3  „  4   

1 

19 

2 

15 

2 

25 

5 

12 

2 

8 

5 

3 

15 

4 

98 

20 

20-4 

4  „  5   

2 

i 

15 

3 

15 

2 

25 

6 

13 

5 

14 

1 

4 

2 

9 

1 

97 

21 

21-6 

5  „  10   

12 

1 

39 

i 

53 

13 

46 

3 

40 

4 

25 

6 

18 

5 

47 

4 

280 

37 

13-2 

10  „  15   

2 

13 

16 

17 

2 

22 

4 

11 

6 

10 

97 

6 

6-1 

15  „  20   

1 

4 

2 

1 

1 

1 

10 

0-0 

20  and  upwards  

4 

15 

6 

4 

7 

1 

5 

42 

0-0 

Total  

20 

2 

111 

10 

133 

20 

138 

19 

108 

19 

73 

14 

39 

8 

103 

17 

725 

109 

Mortality  per  cent  

10-0 

901 

15-03 

13-7 

... 

17-5 

19-1 

20-5 

16-5 

15-03 

SOUTH-EASTERN  HOSPITAL. 


Under  1   

1 

2 

1 

6 

1 

3 

3 

2 

1 

2 

2 

4 

1 

20 

9 

45-0 

1  to  2   

5 

2 

16 

11 

5 

1 

3 

1 

6 

3 

1 

4 

1 

40 

19 

47-5 

2  „  3   

3 

2 

7 

1 

12 

3 

14 

7 

14 

2 

11 

3 

3 

8 

3 

72 

21 

29-1 

8  „  4   

1 

21 

3 

15 

4 

14 

4 

10 

1 

12 

6 

4 

1 

12 

4 

89 

23 

25-8 

4  „  5   

2 

17 

24 

4 

16 

2 

11 

2 

8 

2 

12 

2 

14 

3 

104 

15 

14-4 

5  „  10   

4 

38 

4 

45 

2 

60 

9 

29 

8 

29 

4 

20 

7 

27 

3 

232 

37 

14-6 

10  ,,  15   

1 

8 

14 

1 

12 

11 

3 

6 

4 

1 

11 

2 

67 

7 

10-4 

15  „  20   

4 

4 

2 

2 

3 

3 

1 

4 

21 

2 

9-5 

20  and  upwards  

i 

2 

13 

7 

1 

4 

2 

1 

5 

i 

35 

2 

5-7 

Total  

13 

2 

104 

11 

149 

26 

133 

29 

87 

18 

77 

18 

48 

13 

89 

18 

700 

135 

Mortality  per  cent  

13  3 

10-5 

17-4 

21  8 

20-6 

233 

27-08 

20.2 

19-2 

SOUTH-WESTERN  HOSPITAL. 


Under  1   

1 

1 

3 

2 

1 

2 

1 

1 

1 

10 

3 

30-0 

1  to  2   

3 

1 

4 

1 

1 

1 

2 

1 

2 

1 

3 

2 

15 

7 

46-6 

2  „  3   

7 

8 

2 

3 

3 

5 

1 

1 

1 

2 

2 

27 

8 

29-6 

3  „  4   

9 

8 

9 

2 

4 

1 

6 

2 

2 

2 

1 

37 

6 

16-2 

4  „  5   

1 

2 

11 

5 

8 

9 

3 

6 

1 

2 

7 

46 

9 

19-5 

5  „  10   

6 

42 

44 

7 

47 

13 

33 

7 

16 

5 

15 

3 

21 

'5 

224 

40 

17-8 

10  ,,  15   

1 

14 

2 

13 

20 

1 

5 

1 

8 

7 

7 

1 

75 

5 

6-6 

15  ,,  20   

1 

0 

7 

5 

1 

2 

18 

1 

5-5 

20  and  upwards   

5 

3 

8 

3 

3 

"4 

"3 

29 

0-0 

Total  

11 

84 

3 

92 

17 

104 

20 

68 

14 

4.> 

10 

32 

4 

45 

11 

481 

79 

Mortality  per  cent  

0-0 

3-5 

18-4 

19'2 

20-5 

22-2 

13-5 

24-4 

16-4 

167 


Table  IVa.  (continued). — Percentage  Mortality,  at  different  ages,  of  all  cases  that  have  bee 
bacteriologically  examined,  and  in  which  Diphtheria  bacilli  were  found.    Day  of  disease 
taken  from  Ambulance  Nurses'  Report. 

1896. 


NORTII-WESTEHN^  HOSPITAL. 


Day  of  Disease   

1 

2 

3 

4 

5 

6 

7 

8  and 
upwards. 

Total. 

a 

Ao'es. 

rt 
O 

a 

D 

d 
Q 

a> 
cS 
O 

.s 

e6 

V 

P 

V 

rf 
O 

o 

cS 
O 

a 

O 

ci 

a 

m 

tu 

d 
D 

"d 
O 

O 

s 

"d 

o 

ai 

0 

d 
a. 
fi 

3  8 

>- 

0  a> 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4  ,,  5   

5  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards  

1 

4 

3 

2 

1 

2 

1 

5 
11 

9 
19 

29 
8 

1 
4 
3 
2 
4 
4 
1 

1 

!) 
12 
20 
16 
52 
12 
4 
5 

1 

4 
4 
7 
7 
11 

2 
9 

16 
20 
25 
09 
10 
3 
5 

5 
6 
9 
6 
17 

3 
6 
11 
17 
22 
55 
13 
4 

1 

1 
3 
6 
11 
18 
1 

3 
13 
15 
14 
28 
5 
1 
3 

8 
7 
5 
5 
6 
1 

1 

3 
6 

10 
4 
24 

8 

1 

3 
3 
2 
3 
8 
1 

2 
6 
12 
14 
35 
8 

2 

2 
2 
3 
4 
11 

8 
38 
79 
103 
114 
295 
66 
12 
16 

3 
23 
30 
34 
40 
75 

4 

37-5 
60-5 
37-9 
33-009 
35-08 
25-4 
6-OG 
0-0 
0-0 

Total   

10 

3 

82 

19 

131 

34 

159 

43 

131 

41 

82 

27 

57 

20 

79 

22 

731 

209 

Mortality  per  cent  

30-0 

2;5-l 

25-9 

27  04 

31-2 

•6-2 'J 

35-08 

27-8 

28-5 

NORTH-EASTERN  HOSPITi 

LL. 

Under  1   

1  to  2   

2  ,,  3   

3  „  4   

4  „  5   

5  „  10   

10  „  15   

15  ,,  20   

20  and  upwards  

1 

1 
2 

i 

1 

2 
1 
3 
2 
1 

3 

1 
1 

O 

1 

1 

1 
I 
1 
4 
1 
2 

1 

1 
1 

2 

1 

1 

1 
1 

1 
1 

1 

2 
1 

"i 
2 

3 
6 
4 
8 
14 
7 
-  2 
3 

i 
1 

1 

6 
1 

0-0 
33-3 
16-6 

0-0 
12-5 
35-7 
14-2 

0-0 

0-0 

Total  

5 

10 

3 

6 

1 

11 

2 

4 

2 

2 

1 

9 

0 

47 

9 

Mortality  per  cent               i  ... 

0-0 

0-0 

30-0 

16-6 

18-1 

500 

50  0 

0-0 

19-1 

BROOK  HOSPITAL. 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4  „  5   

5  „  10   

10  „  15   

15  ,,  20   

20  and  npwards  

1 
6 

3 

2 
2 
1 
5 
3 
17 
3 

1 

1 

2 

3 
4 
8 
4 
16 
8 
2 

1 

3 
4 

5 
3 
3 
6 
16 
3 
1 
3 

2 

1 
1 

2 

1 
4 
8 
17 
2 
2 

1 
1 
3 
2 

1 
1 
7 
3 
5 
3 
1 
H 

3 

1 

1 

1 
1 
1 
2 
6 
1 

1 
1 

1 
2 
4 
1 
3 
11 
1 

2 

"2 

1 

"4 

7 

14 
16 
30 
29 
94 
21 
6 
8 

1 
6 
2 
ft 
9 
17 
1 

14  2 
42-8 
13-3 
16-6 
31-03 
18-08 
4-7 
0-0 
0  0 

Total  

7 

3 

33 

4 

45 

8 

40 

4 

36 

7 

26 

5 

12 

3 

25 

7 

224 

41 

Mortality  per  cent  

42-8 

12-1 

17-7 

10-0 

19-4 

19-2 

25  0 

28-0 

18-3 

NORTHERN 

HOSPITAL. 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4  „  5   

5  ,,  10   

10  ,,  15   

15  ,,  20   

20  and  upwards  

1 
33 
25 
129 
47 
14 

2 

1 
3 

... 

1 
33 
25 
129 
47 
14 

2 

1 

0-0 

0-0 

0-0 

3-03 

0-0 

2-3 

0-0 

0-0 

0-0 

Total   

251 

4 

1  ... 

251 

4 

Mortality  per  cent  

1-5 

1 
1 

15 

GORE  FARM  HOSPITAL. 


Under  1   

1  to  2   

2  ,,  3   

3  ,,  4   

4  „  5   

5  „  10   

10  ,,  15   

15  ,,  20   

20  and  upwards  

5 
9 

46 
20 

1 

5 
9 
46 
20 

1 

ooooooooo 

Total   

81 

81 

Mortality  per  cent  

0-0 

0-0 

168 


Table  Va. — Percentage  Mortality,  at  different  ages,  of  all  cases  that  have  been  bacteriologically 
examined,  and  in  which  no  Diphtheria  bacilli  were  found.  Day  of  disease  taken  from 
Ambulance  Nurses'  Eeport. 

1895. 


FOUNTAIN  HOSPITAL. 


Day  of  Disease  ... 

1 

■2 

3 

4 

5 

c 

7 

8  and 
upwards. 

history. 

? 

Total. 

Mortality 
percent. 

Ages. 

1 
o 

c3 
CU 

Q 

ri 
O 

"S 

a; 
Q 

d 

o 

a 

6 

a; 

a 

o 

a 

o 

« 

s 

o 

Q 

1 

cu 
Q 

S 

O 

Q 

Q 

O 

1 
a 

Under  1  

1  to  2  

2  3  

3  ,,  4  

4  „  5  

5  „  10  

10  ,,  15  

15  „  20   

20  and  upwards 

] 
1 
1 
1 

1 

"■i 
1 

8 
li) 
12 
3 
1 

2 

1 
1 

2 
1 
5 
11 
10 
3 
10 

1 

1 

2 
3 
5 

15 
9 
8 

10 

1 

1 
2 

3 

2 
1 
4 
7 
1 
6 

i 

2 

i 

1 
1 

2 
1 

8 
2 
2 
3 

1 
1 

2 
4 
■i 

1 

3 
3 
4 
4 
8 
6 
1 
1 

1 
i 

2 

1 
1 

1 
... 

3 
10 
15 
14 
25 
73 
4G 
19 
38 

1 

4 
3 
4 
2 
G 

i 

33-3 
40-0 
20-0 
28-5 
80 
8-2 
0-0 
0-0 
2-6 

Total  

8 

61 

5 

14 

1 

53 

4 

24 

4 

20 

2 

10 

31 

4 

2 

1 

243 

21 

Mortality  )_ 
per  cent.) 

0-0 

9-8 

2'2 

7-5 

lG-6 

100 

0-0 

12-9 

50-0 

0.0 

8-6 

WESTERN  HOSPITAL. 


Under  1  

1 

1 

2 

4 

0-0 

1  to  2  

1 

2 

1 

2 

i 

2 

i 

1 

5 

13 

"3 

2307 

2  3 

3 

6 

4 

2 

2 

2 

17 

2 

11-7 

3  ,,  4  

1 

i 

1 

3 

3 

1 

2 

2 

3 

2 

i 

3 

i 

18 

G 

33-3 

4  ,,  5  

2 

O 

o 

i 

1 

3 

1 

2 

11 

2 

18-1 

5  „  10  

2 

7 

10 

13 

li 

2 

6 

1 

i 

5 

1 

59 

3 

5-08 

10  „  15   

2 

4 

9 

10 

3 

5 

4 

37 

0-0 

15  „  20   

2 

3 

5 

1 

2 

1 

3 

17 

0-0 

20  and  upwards 

10 

1 

15 

19 

7 

2 

3 

1 

6 

61 

3 

4-9 

Total  

G 

29 

3 

49 

2 

59 

2 

31 

8 

25 

2 

7 

1 

30 

1 

1 

237 

19 

Mortality  "(^ 
per  cent.  I 

0-0 

10-3 

4-08 

3-3 

25-8 

8-0 

14-2 

3-3 

0-0 

0-0 

8-01 

EASTERN  HOSPITAL. 


Under  1  

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

1 

1 

1 

8 

7 

87-5 

I  to  2  

3 

1 

4 

3 

2 

2 

1 

1 

1 

3 

1 

2 

2 

1 

17 

10 

58-8 

2  .,  3  

5 

4 

1 

3 

1 

1 

1 

2 

4 

2 

1 

1 

21 

5 

23-8 

3  „  4  

2 

0 

3 

1 

5 

1 

1 

1 

2 

6 

1 

1 

23 

4 

17-3 

4  „  5  

1 

2 

1 

4 

1 

1 

i 

1 

2 

2 

1 

18 

4 

22-2 

5  „  10  

5 

21 

20 

2 

11 

2 

9 

G 

2 

4 

15 

"i 

1 

92 

7 

'7-6 

10  „  15   

3 

10 

10 

15 

1 

3 

8 

3 

9 

1 

1 

62 

2 

3-2 

15  „  20   

1 

5 

10 

3 

3 

2 

1 

5 

4 

1 

2 

35 

2 

5-7 

20  and  upwards 

2 

2 

11 

13 

G 

4 

5 

3 

46 

0 

0-0 

Total  

14 

52 

3 

G6 

8 

08 

8 

26 

3 

25 

4 

20 

4 

48 

9 

13 

2 

322 

41 

Mortality  } 
per  cent,  f 

0-0 

5-7 

12-1 

13-7 

11-5 

lG-0 

20-0 

18-7 

0-0 

15-3 

12-7 

SOUTH-EASTERN  HOSPITAL. 


Under  1  

1 

1 

1 

2 

1 

50-0 

1  to  2  ...  ... 

i 

4 

2 

7 

0-0 

2  ,,  3  

2 

2 

1 

i 

3 

2 

"i 

9 

"3 

33-3 

3  ,,  4   

3 

i 

2 

2 

1 

2 

5 

2 

"4 

2 

1 

'4 

1 

24 

6 

25-0 

4  ,,  5  

3 

1 

3 

1 

3 

1 

1 

2 

2 

2 

1 

17 

3 

17-6 

5  ,,  10  

4 

13 

1 

13 

1 

10 

"i 

7 

i 

4 

2 

6 

2 

61 

4 

6-5 

10  ,,  15  

17 

1 

10 

1 

3 

1 

3 

1 

i 

3 

4 

41 

4 

9-7 

15  ,,  20  

6 

5 

5 

3 

2 

1 

22 

0-0 

20  and  upwards 

7 

9 

5 

4 

4 

2 

6 

37 

0-0 

Total   

11 

2 

51 

3 

48 

5 

27 

2 

27 

5 

19 

3 

10 

23 

1 

... 

4 

220 

21 

Mortality  ) 

18-1 

5-8 

10-4 

7-4 

18-5 

15-7 

0-0 

4-3 

0-0 

0-0 

9-5 

per  cent.) 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

1  to  2  

2  „  3  

8  .,  4  

4  „  5  

5  ,,10  

10      15  ... 

15  ,,  20  

20  and  upwards 

1 

i 
1 

1 

2 
1 
1 
1 
2 

3 
2 
3 
1 

1 
1 

1 

2 
1 

G 
6 
2 
4 

"l 

1 

3 
1 

5 
4 
3 
4 

1 
3 
1 
G 
3 
2 
5 

2 

i 
1 

i 

5 

1 

4 

i 

i 

i 
1 

2 

1 

2 
1 

3 
1 
6 
1 

i 

2 

i 

1 

5 
2 
3 
15 
6 
34 
18 
11 
21 

3 

4 
1 
4 
0 
1 

60-0 
0-0 
0-0 
26-6 
16-6 
11-7 
0-0 
9-09 
0-0 

Total  

3 

1 

IG 

2 

22 

1 

21 

21 

4 

11 

1 

5 

1 

15 

3 

1 

115 

13 

Mortality  }_ 
per  cent. ) 

33-3 

12-5 

4-5 

00 

19-04 

9-09 

20-0 

20-0 

0-0 

0-0 

11-3 
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Table  Va.  (continued). — Percentage  Mortality,  at  different  ages,  of  all  cases  that  have  been 
bacteriologically  examined,  and  in  which  no  Diphtheria  bacilli  were  found.  Day  of  disease 
taken  from  Ambulance  Nurses'  Report. 

1895. 


NORTH-WESTERN  HOSPITAL. 


Day  of  Disease. 

1 

2 

3 

4 

5 

0 

7 

S  and 
upsvai-ils. 

No 
historj'. 

? 

Total. 

Ages. 

o 

Q 

o 

a 

w 
<u 

rt 
O 

C« 
CD 
O 

3 
o 

.c 

'S 

a> 
O 

rt 
O 

H 

Q 

rf 
o 

d 

o 

CS 
« 

rt 
O 

Q 

O 

.c 
Q 

o 

s 

o 

O 

.c 

"ri 

Q 

Under  1  

1  to  2  

2  3  

3  „  4  

4  „  5  

5  „  10  

10  „  15   

20  and  upwards 

2 
1 

1 

3 
3 
2 
2 

5 
o 

4 
2 

1 
2 

1 
1 

2 
1 
4 
(i 

3 
13 

1 
1 

1 
1 

2 

o 

4 

3 
4 
4 
1 
5 

1 
1 

2 
3 
1 

1 

1 
1 

5 
1 
11 
5 
1 
4 

1 

1 
1 

1 

1 

1 

2 

3 
G 
4 
2 

2 

1 
2 

1 

1 
1 

2 
1 

3 

1 
1 

1 

1 

2 

3 
2 
2 
4 
2 

"g 

1 

2 
1 

3 

2 

2 
1 

2 
1 

5 
13 
14 
20 
12 
;!9 
24 
12 
34 

4 
7 
G 
5 
4 
G 

1 

2 

80-0 
.->:?  8 
42-8 
25-0 
33-3 
15-3 
8-3 
o  o 
5-8 

Total  

3 

24 

3 

33 

4 

25 

9 

29 

4 

24 

G 

8 

1 

22 

7 

5 

3 

173 

37 

iviortaiiiy  t 
per  cent.  J 

0-0 

12  5 

12-1 

3G-0 

13-7 

25-0 

12-5 

31-8 

0-0 

GO-0 

21-3 

NORTH-EASTERN 

HOSPITAL. 

Under  1  

1  to  2  

2  „  3  

3  „  4  

4  „  5  

5  „  10  

10  „15  

15  20  

20  and  upwards 

1 
1 
2 
3 

2 
2 
2 
2 
10 
4 
1 
1 

1 

2 

1 
1 
2 

(•> 
7 

2 

1 
1 

1 

1 

2 

4 

2 

5 
2 
1 
2 

1 

2 

•> 

I. 
1 

1 

2 
1 
1 

1 
1 

1 

1 

2 
1 
2 
2 
2 

1 

2 
G 
7 
11 
15 
32 
IG 
G 
4 

1 

4 
4 

0-0 
0-0 
14-2 
0-0 
26-6 
12-5 
0-0 
0-0 
0-0 

Total  

7 

0 

24 

3 

21 

1 

19 

1 

11 

1 

4 

3 

10 

3 

99 

9 

Mortality  > 
per  cent.f 

00 

12-5 

4-7 

5-2 

9-09 

0-0 

0-0 

30-0 

0-0 

...  0-0 

9-09i  ... 

NORTHERN 

HOSPITAL. 

Under  1  

1  to  2  

2  „  3  

3  „  4  

4  „  5  

5  „10  

10  15  

15  ,,  20  

20  and  upwards 

"i 

6 
35 
8 
1 
5 

7 
6 
35 
8 
1 
5 

0-0 
0  0 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 

Total  

G2 

0 

62 

0 

Mortality      )  | 
per  cent.)  | 

0-0 

0-0 ;  .... 
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Table  Va.  (continued). — Percentage  INIortality,  at  different  age?,  of  all  cases  that  have  beeo 
bacteriologically  examined,  and  in  which  no  Diphtheria  bacilli  were  found.  Day  of  disease 
taken  from  Ambulance  Nurses'  Eeport. 

1896. 


FOUNTAIN  HOSPITAL. 


Day  of  Disease  ... 

1 

2 

3 

4 

5 

G 

S  and 
'  upwards. 

No 
history. 

? 

Total. 

Mortality, 
per  cent. 

Ages. 

§ 
O 

.c 

"§ 

p 

O 

(L) 

« 

« 
O 

a 

o 

a 

o 

« 

i 

o 

Q 

O 

Q 

o 

w 
J3 
■§ 

CJ 

Q 

<u 
O 

as 

"tl 
0) 

Q 

o 

.a 
O 

s 

O 

H 
a 

Under  1  

1  to  2  

2  „  3  

3  „  4  

4  „  5  

5  „  10  

10  „  15   

15  „  20   

20  and  upwards 

2 

2 
4 

i 

2 

1 

1 

4 
2 
1 

8 
13 
4 
4 

1 
1 

1 
3 
7 
5 
5 
24 
11 
5 
11 

1 

2 
2 
3 
1 
2 

1 

2 
2 
4 
8 
22 
15 
7 
8 

1 

2 
1 
1 
1 

1 
1 

3 
5 
2 

17 
(i 
(! 
8 

1 
1 

2 
1 

1 

1 

4 
4 
14 
8 
4 
1 

2 
1 

2 

3 
2 
3 
8 
2 

1 

4 

"l 
... 

;;; 

3 
1 
6 
.n 

17 
4 
G 
() 

2 

"i 

2 
1 

i 
1 

1 
1 
1 
1 

1 

5 
14 
24 
28 
32 
115 
(iO 
35 
44 

3 
4 
5 
9 
7 
8 
2 

00  0 
28-5 

20-  8 
32-1 

21-  8 
fi-9 
3-3 
0-0 
0-0 

Total   

11 

1 

39 

2 

72 

11 

69 

6 

49 

5 

40 

5 

23 

1 

48 

C 

1 

357 

38 

Mortality  ) 
■per  rent,  j 

'J-OH 

5-1 

15-2 

8-G 

10-2 

12-5 

4.3 

12-5 

i(;-(j 

0-0 

lO-G 

WESTERN  HOSPITAL. 


Under  1  

1 

1 

1 

1 

1 

1 

1 

1 

5 

3 

60-0 

1  to  2  

1 

H 

i 

2 

1 

3 

2 

10 

3 

300 

9  „    3  ...  ... 

1  . 

1 

7 

2 

3 

1 

4 

3 

22 

7 

31-8 

3  „  4  

3 

7 

4 

2 

1 

4 

1 

20 

2 

lO'O 

4  „  5  

1  . 

o 

1 

4 

4 

i 

3 

■"l 

3 

5 

26 

3 

11-5 

5  „  10  

1  . 

7 

1 

12 

1 

21 

o 

(i 

2 

9 

... 

5 

14 

2 

75 

9 

120 

10  .,  15  

5 

8 

12 

8 

5 

... 

1 

(; 

45 

0-0 

15  „  20   

1  . 

3 

8 

<i 

3 

1 

2 

20 

0-0 

20  and  upwards 

i 

.  11 

10 

i 

11 

5 

5 

7 

1 

8 

1 

58 

3 

5T 

Total   

5  . 

.  .30 

4 

58 

3 

03 

5 

33 

4 

20 
— 

2 

19 

2 

47 

10 

287 

30 

Morlaiitj'  } 
per  cent.  \ 

...  0 

0  ... 

U-1 

5-1 

7-9 

12-1 

7-0 

10-5 

21-2 

0-0 

... 

0-0 

10-4 

EASTERN  HOSPITAL. 


Under  1  

1 

1 

1 

1 

3 

1 

33-3 

1  to  2  

4 

1 

1 

2 

1 

i 

6 

2 

14 

4 

28-5 

2  „  3  

4 

3 

0 

1 

5 

1 

3 

i 

4 

1 

23 

6 

26-OS 

3  „  4  

2 

6 

"i 

0 

7 

1 

4 

2 

3 

2 

8 

3 

38 

7 

18'4 

4  „  5  

1 

4 

2 

0 

1 

3 

1 

3 

4 

1 

11 

2 

32 

7 

21-8 

5  „  10  

2 

1 

9 

i 

10 

1 

13 

9 

14 

1 

9 

1 

15 

2 

I 

88 

7 

7-9 

10  „  15   

10 

1 

0 

5 

8 

7 

1 

8 

2 

8 

1 

55 

2 

3-6 

15  „  20   

4 

3 

6 

3 

5 

2 

4 

2 

29 

0-0 

20  and  upwards 

7 

1 

4 

9 

7 

6 

5 

5 

42 

i 

2-3 

Total   

14 

2 

34 

3 

46 

7 

57 

4 

40 

5 

41 

2 

29 

3 

59 

9 

4 

324 

35 

Mortality 

14-2 

8-8 

15-2 

7-01 

12-5 

4-8 

10-3 

15-2 

0-0 

0-0 

10-8 

per  cent.  \ 

SOUTH-EASTERN  HOSPITAL. 


Under  1   

1 

1 

1 

1 

1 

2 

1 

0 

2 

33-3 

1  to  2  

2 

1 

4 

4 

2 

3 

i 

i 

3 

1 

2 

19 

5 

20-3 

2  .,  3  

3 

1 

1 

1 

2 

1 

2 

1 

(! 

18 

3 

10-6 

3  „  4  

2 

1 

5 

i 

3 

2 

2 

2 

7 

3 

21 

7 

33-3 

4  „  5  

4 

5 

1 

2 

7 

3 

1 

3 

2 

5 

1 

29 

5 

17-2 

5  „  10  

2 

6 

19 

3 

7 

7 

i; 

10 

13 

1 

70 

4 

5-r 

10  ,.  15  

1 

2 

6 

6 

i 

8 

1 

0 

4 

i 

8 

1 

41 

4 

9'7 

15  „  20   

4 

4 

6 

1 

7 

1 

3 

1 

1 

6 

31 

3 

9-6 

20  and  upwards 

•"■ 

2 

8 

8 

5 

2 

8 

1 

1 

39 

-  1 

2-5 

Total   

4 

27 

3 

44 

7 

43 

5 

4(; 

4 

28 

4 

20 

4 

55 

7 

1 

274 

34 

Mortality  ( 

0-0 

... 

11-1 

15-9 

11-6 

8  0 

14-2 

15-3 

12-7 

0-0 

0-0 

12-4 

per  cent  f 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

0-0 

1  to  2  

1 

2 

1 

4 

0-0 

2  „  3  

1 

1 

1 

1 

i 

i 

3 

1 

3 

1 

10 

4 

40-0 

3  „  4  

... 

2 

1 

1 

2 

1 

2 

8 

1 

12-5 

4  „  5  

2 

2 

4 

0-0 

5  ,,  10  

2 

3 

1 

8 

3 

5 

2 

i 

24 

i 

4-1 

10  ,,  15  

3 

10 

1 

7 

2 

2 

1 

5 

1 

30 

2 

6-6 

15  ,,  20  

4 

6 

4 

1 

3 

3 

21 

0  0 

20  and  upwards 

3 

9 

2 

8 

4 

1 

1 

6 

33 

1 

303 

Total   

2 

1 

19 

32 

3 

23 

20 

2 

14 

1 

4 

20 

2 

134 

9 

Mortality  ( 

50-0 

00 

9-3 

0-0 

100 

7-1 

...  0-0 

10-0 

6-7 

per  cent.jr 
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Table  Va.  (continued). — Percentage  Mortality,  at  different  ages,  of  all  cases  that  have  been 
bacteriologically  examined,  and  in  which  no  Diphtheria  bacilli  were  found.  Day  of  disease 
taken  from  Ambulance  Nurses'  Eeport. 

1896. 


NORTH-WESTERN  HOSPITAL. 


Day  of  Disease  ... 

1 

2 

3 

i 

5 

6 

7 

8  atifl 
upwards. 

No 
history. 

? 

Total. 

ui 
.s 

.c 

j: 

Ages. 

ci 

0) 

a 

Rl 

te 

rt 
a> 

a  p. 

a 

a 

O 

« 

rt 
O 

6 

Q 

rt 

Q 

Q 

Q 

Q 

Q 

rt 

Q 

a 

0 

Q 

Under  1  

1 

1 

2 

1 

1 

1 

1 

1 

G 

3 

50-0 

1  to  2  

2 

2 

2 

1 

1 

1 

2 

a 

2 

10 

8 

80-0 

2  „  3  

1 

1 

4 

1 
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0-0 
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0-0 
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1 
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2 
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1 

5 

1 
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0-0 
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1 
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4  ,,  5  
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1 
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2 
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0-0 
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0-0 

Total   
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20 

Mortality  ) 
per  cent  f 

0-0 
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Table  VIa. — Percentage  Mortality,  at  different  ages,  of  cases  in  which  Diphtheria  bacilli  were  found,  and  in 
which  Antitoxic  Serum  was  injected.  In  the  first  line  is  given  the  day  on  which  Antitoxic  Serum  was 
injected,  reckoning  this  from  the  appearance  of  the  initial  symptoms  as  reported  by  the  Ambulance  Nurse. 
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Day  of  Injection 

1 

2 

3 

4 
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JO  „  15   

xo  cyt   
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1 

i 

1 
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4 
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14 
5 

i 
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1 
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2 

1 

5 
11 
11 
13 
3 
3 
1 

1 

2 

4 
1 

5 

1 

8 

4 
4 
7 
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10 
1 

2 

2 
2 
5 
1 
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1 
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5 
4 
23 
8 
2 
1 
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3 
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1 

1 

3 
4 

2 
4 
12 
2 

1 

1 
1 

6 

1 
1 

2 
4 
2 

2 

1 

2 
4 
5 
6 
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1 

1 
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1 
4 

i 

2 

5 
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3  .. 
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1  ... 

1  1 
3 
1 

2 
1 

4 
17 

30 
42 
47 
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31 
6 
6 

2 
7 
11 
16 
7 
28 
2 
2 

50-0 
41-1 
36-6 
38-09 
14-8 
26-9 
6-4 

0-0 

40-0 
45-9 
49-1 
55-2 
54-6 
40-6 
32-9 

17-  1 

18-  7 

Total   

5 

1 

41 
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48 

14 

50 

12 

51 

11 

28 

9 

12 

1 

31 

15 

16 

3  6 

3 
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76 
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per  cpnt.j 

20-0 
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29-1 

24-0 

21-5 

32-1 

8-3 

48-3 

...  18 

•7  ... 

60  0 

26-1 

41-7 
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Under  I   

1  to  2   
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3  ,,  4   

4  „  5   

5  10   

10  .,  15   

15  ,,  20   

20  and  upwards... 
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1 
1 
1 

4 
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7 
5 

17 
7 

1 
1 

1 
1 

1 
8 
4 

12 
9 

27 
7 
1 
4 

4 
1 

4 
3 
6 

3 
2 
4 
12 
9 
29 
10 
1 
4 

2 
3 
5 
3 
9 
1 

"4 
5 
9 
12 
22 
'3 

I 
1 

4 
5 
4 
1 

1 
1 
6 
5 
10 
12 
1 
2 
1 

1 

2 
2 
4 
2 

3 
3 
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1 

2 
1 
3 
1 

2 
2 
4 
7 

3 

8 

i 

1 
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1 

2 
1 
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1 
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2 
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5 
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7 
2 
2 

'3 

2 
3 
4 
6 
2 
1 

7 
27 
37 
67 
64 
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36 
7 
11 

2 
12 
11 

22 
22 
36 
5 
2 

28-  5 
44-4 

29-  7 
32-8 
34-3 
23-07 
13-8 
28-5 

00 

70-0 

84-3 
740 
75-2 
77-1 
75-3 
57-1 
38-8 
22-4 

Total  

8 

49 

4 

73 

18 

74 

23 

55 

16 

38 

11 

16 

7 

27 

12 

4  . 

.  68 

21 

412 

112 

Mortality  ) 
per  cent.  \ 

0-0 

8-1 

24  6 

31-08 

29-09 

28  9 

43-7 

44-4 

...  0 

0  ... 

30-8 

27-1 

68-5 

EASTEHN  HOSPITAL. 


Under  1   

2 

2 

1 

1 

1 

1 

4 

4 

100-0 

57-1 

1  to  2     ...  ... 

3 

3 

6 

5 

2 

2 

6 

4 

4 

1 

2 

1 

2 

2 

6 

2 

3 

34 

20 

58-8 

77-2 

2  „  3   

1 

3 

5 

1 

6 

3 

1 

1 

I 

2 

4 

2 

26 

7 

35  0 

42-6 

3  „  4   

1 

i 

6 

1 

8 

3 

6 

2 

6 

4 

10 

3 

3 

5 

2 

4 

i 

50 

16 

32  0 

5S-8 

4  „  5   

1 

1 

8 

1 

6 

5 

8 

5 

2 

1 

I 

3 

3 

9 

1 

4 

42 

17 

40-4 

461  . 

5  ,,  10   

3 

1 

13 

3 

22 

6 

19 

4 

17 

4 

7 

4 

10 

4 

11 

4 

9 

2 

111 

32 

28-9 

44-2 

„  15   

8 

2 

6 

4 

1 

2 

1 

2 

2 

4 

2 

2 

30 

6 

20-0 

28-1 

15  ,,  20   

1 

1 

1 

1 

4 

0-0 

12-9 

20  and  upwards ... 

i 

1 

0-0 

3-1 

Total  

9 

6 

47 

14 

50 

17 

51 

20 

34 

12 

25 

9 

21 

9 

38 

11 

26 

4 

1 

.S02 

102 

Mortality  > 
per  cent.  ( 

66-6 

29-7 

34-0 

39-2 

35-2 

36-0 

42-8 

28-9 

15-3 

0-0  1  ... 

33-7 

42-6 

SOUTH-EASTERN 

HOSPITAL. 

Under  1   

1 

4 

2 

1 

1 

1 

7 

3 

42-8 

87-5 

1  to  2   
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5 

1 

6 

4 

"5 

3 

1 

3 

1 

2 

2 

4 

2 

1 

28 

13 

46-4 

87-5 

2  .,  3   

1 

6 

1 

6 

1 

6 

3 

7 

3 

4 

3 

1 

6 

2 

3 

1 

42 

12 

28-5 

87-5 

3  „  4   

2 

6 

1 

8 

1 

7 

2 

4 

1 

7 

2 

3 

4 

3 

1 

42 

10 

23-8 

84-0 

4  .,  5   

1 

13 

14 

5 

13 

5 

7 

4 

2 

1 

3 

2 

6 

1 

1 

60 

18 

30  0 

86-9 

5  ,,  10   

4 

27 

3 

31 

6 

31 

9 

27 

9 

17 

3 

15 

6 

0 

1 

8 

1(;9 

37 

21-8 

83-2 
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4 

i 

8 

13 

1 

10 

2 

3 

5 

1 

1 

1 

4 

2 

50 

6 

12-0 

78-1 
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1 

3 

5 

2 

2 

13 

0-0 
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3 

1 

3 

1 

1 

9 

0-0 

40-9 

 1 

Total   

13 

1 

70 

6 

86 

20 

80 

24 

51 

17 

39 

8 

30 

13 

35 

9 

16 

1 
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99 
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per  cent.  ( 

7-6 

8-5 

23-2 

30-0 

33-3 

20-5 

43-3 
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0-0 

23-5 

81-7  i 

SOUTH-WESTERN  HOSPITAL. 
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1  to  2   
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1 
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2 
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6 
22 
5 
2 

1 

2 
2 
1 

1 
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8 
5 
7 
23 
2 

1 

1 
1 

7 
1 

2 
0 

1 

1 

4 
8 
6 
12 
24 
13 

3 

1 
3 
3 
1 
6 
6 

1 

3 
2 

6 
5 
25 
3 

2 
1 
3 
2 
7 
1 

1 
4 

4 
3 
16 
5 
1 

1 

3 

2 
2 
8 
2 

1 
1 

3 
1 

3 

i 

i 
1 

"4 
1 

2 
8 
14 
1 
1 

'3 
1 

"4 
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1 

i 
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1 

1 
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26 
25 
33 
44 
131 
30 
4 
5 

3 
14 
13 
7 
19 
27 
6 
1 
2 

eo-0 

53-8 
52-0 
21-2 
43-1 
20-6 
20-0 
25-0 
40-0 

71-4 
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78-1 
76-7 
81-4 
69  6 
51-7 
25-0 
2G3 

Total  

10 

1 

48 

6 

52 

15 

71 

21 

44 

16 

34 

18 

10 

2 

31 

12 

1 

2 

1 

303 

f2 

Mortuiity  > 
per  cent.j" 

10-0 

12-5 

28-8 

29-5 

36-3 

52-9 

20-0 

38-7 

0-0 

50-0 

30-3 

68  2 
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Table  VIa.  (cmiiinued). — Percentage  Mortality,  at  different  ages,  of  cases  in  which  Diptheria  bacilli  were 
found,  and  in  which  Antitoxic  Serum  was  injected.  In  the  first  line  is  given  the  day  on  which  Antitoxic 
Serum  was  injected,  reckoning  this  from  the  appearance  of  the  initial  symptoms  as  reported  by  the 
Ambulance  Nurse. 

1895. 
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7 
6 
22 
"4 
1 
2 

59 

1 
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1 
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1 

1 

5 
6 
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5 

20 
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2 

5 

1 
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1 

4 
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11 
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5 
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1 

1 
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4 
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4 

2 

1 
1 
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2 

1 

1 

4 
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21 
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20-4 
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63-2 
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36-1 

50-0 

41-6 

0-0 

0-0 

320 

44-2 

1 

NORTHERN  HOSPITAL. 

iTnder  1   

1  to  2   

2  „  3   

jS  4   

4  „  5   

6  „  10   

!o 15   

5  „  20   

Oand  upwards  ... 

11 

10 
29 
13 
3 
3 

1 
2 
2 

11 

10 
29 
13 
3 
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Table  VIa.  {continued), — Percentage  Mortality,  at  different  ages,  of  cases  in  which  Diphtheria  bacilli  were 
found,  and  in  which  Antitoxic  Serum  was  injected.  In  the  first  line  is  given  the  day  on  which  Antitoxic 
Serum  was  injected,  reckoning  this  from  the  appearance  of  the  initial  symptoms  as  reported  by  the 
Ambulance  Nurse. 
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3 

1 
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16 
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13 

5 

38-4 

92-8 

1  to  2   

11 

7 

8 

5 

10 

h 

3 

i 

4 

2 

2 

i 

2 

4 

1 

44 

22 

50-0 

83-01 

2  „  3   

3 

15 

8 

19 

7 

13 

6 

13 

2 

3 

2 

3 

2 

4 

4 

77 

27 

35-06 

83-6 

3  ,,  4   

3 

1 

12 

1 

24 

5 

9 

3 

9 

3 

12 

4 

6 

2 

8 

3 

13 

9G 

22 

22-9 

83-4 

4  „  5   

11 

3 

14 

5 

18 

10 

15 

4 

8 

1 

6 

2 

11 

5 

G 

89 

30 

33-7 

76-06 

5  10   

26 

2 

36 

4 

4S 

7 

27 

7 

21 

6 

12 

3 

24 

9 

18 

1 

220 

39 

17-7 

75  3 

10  ,,  15   

3 

4 

7 

1 

9 

4 

7 

3 

1 

6 

2 

1 

41 

7 

17-07 

45-05 

15  ,,  20   

2 

4 

2 

2 

1 

1 

2 

1 

1 

14 

2 

14-2 

40-0 

20  and  upwards... 

1 

5 

7 

3 

1 

1 

1 

19 

0-0 

25-3 

Total   

18 

1 

83 

21 

119 

28 

119 

36 

81 

18 

54 

16 

33 

11 

58 

20 

48 

3 

613 

154 

Mortality  ) 

5-5 

25-3 

23-5 

30-2 

22-2 

29-6 

33  3 

34-4 

6-2 

0-0 

25-1 

69-3 

ppr  cent.  \ 

EASTERN  HOSPITAL. 


Under  1   

1 

3 

1 

2 

2 

1 

8 

2 

25-0 

80-0 

1  to  2   

1 

5 

1 

.5 

4 

3 

1 

"i 

1 

1 

2 

1 

25 

4 

16-0 

80-6 

2  „  3   

6 

5 

2' 

8 

4 

9 

3 

6 

1 

3 

7 

3 

i 

45 

13 

28-8 

75-0 

3  „  4   

10 

2 

14 

3 

18 

3 

11 

2 

7 

3 

1 

14 

4 

2 

1 

77 

18 

23-3 

78-5 

*  5   

i 

9 

3 

11 

2 

17 

6 

11 

4 

10 

2 

2 

8 

2 

6 

1 

75 

20 

26-6 

77-3 

5  „  10   

8 

1 

24 

1 

34 

12 

31 

3 

28 

5 

18 

3 

15 

5 

24 

2 

9 

191 

32 

lG-7 

68-2 

10  „  15   

4 

7 

11 

2 

13 

2 

5 

1 

4 

5 

1 

50 

5 

10-0 

51-5 

15  ,,  20   

1 

2 

1 

4 

0-0 

40-0 

20  and  upwards  . 

2 

3 

2 

5 

2 

2 

IG 

0-0 

38-09 

Total  

11 

1 

63 

8 

80 

19 

91 

18 

82 

17 

54 

11 

27 

5 

64 

13 

19 

2 

491 

94 

Mortality  ) 

... 

909 

12-6 

23-7 

19-7 

20-7 

20-3 

18-5 

20-3 

10-5 

0-0 

19  1 

67-7 

per  cent,  f 

SOUTH-EASTERN  HOSPITAL. 


Under  1  

1 

2 

1 

5 

2 

1 

1 

3 

2 

1 

1 

2 

15 

7 

46-6 

75-0 

1  to  2   

1 

1 

5 

2 

10 

G 

4 

1 

4 

1 

2 

2 

3 

3 

1 

1 

1 

33 

15 

45-4 

82-5 

2  ,,  3   

1 

9 

1 

G 

1 

13 

8 

8 

1 

6 

2 

5 

3 

2 

51 

15 

29-4 

70-8 

3  „  4.   

1 

14 

13 

2 

13 

5 

8 

2 

12 

5 

4 

1 

8 

3 

3 

1 

i 

1 

77 

20 

25-9 

86-5 

4  „  5   

2 

11 

19 

2 

14 

2 

8 

2 

7 

1 

11 

2 

10 

2 

2 

84 

11 

13.09 

80-7 

5  10   

3 

20 

2 

33 

4 

47 

7 

28 

7 

19 

3 

12 

5 

17 

4 

2 

191 

32 

lG-7 

75-7 

10  ,,  15   

1 

3 

8 

1 

7 

6 

3 

5 

5 

1 

4 

2 

2 

41 

7 

17-07 

61-1 

15  ,,  20   

3 

1 

1 

1 

1 

2 

1 

2 

25-0 

38-09 

20  and  upwards  ... 

3 

2 

1 

1 

1 

1 

1 

1 

9 

2 

22-2 

25-7 

Total  

10 

1 

77 

6 

98 

18 

102 

26 

67 

18 

54 

14 

41 

10 

48 

15 

11 

2 

1 

1 

509 

111 

Mortality   ...  )_ 

10-0 

7-7 

18-3 

25-4 

26-8 

25-9 

24-3 

31-2 

18-1 

100-0 

21-8 

72-7 

per  cent,  i 

SOUTH-WESTERN  HOSPITAL. 


Under  1   

1  to  2   

2  „  3   

3  „  4   

4  .,  5   

5  „  10   

10  ,,  15   

15  „  20   

20 and  upwards  ... 

1 

1 

4 
1 

1 

2 
7 
5 
1 
24 
7 

2 
2 
6 
3 
12 
34 
10 

i 

1 

1 

-  5 
7 

1 
3 
6 
7 
31 
9 

1 

i 

3 

12 

2 

1 

6 
5 
5 
24 
3 
1 
1 

1 

2 
8 
1 
1 

2 
.3 
1 
4 
7 
12 
4 

i 

2 
1 
2 
1 
4 

1 

i 

1 
1 

10 

3 

2 

1 

3 

1 

3 
1 
3 
8 
11 
3 

1 

2 
1 
1 

4 
1 

8 
11 
25 
28 
41 
150 
40 
1 
7 

2 
5 
6 
4 
S 
38 
5 
1 

25.0 
45-4 

24-  0 
14-2 
19-5 

25-  3 
12-5 

100-0 
0-0 

80-0 
73-3 
92-5 
75-6 
89-1 
66-9 
53-3 
5-5 
24-1 

Total   

7 

1 

46 

70 

14 

58 

18 

46 

13 

34 

10 

19 

4 

31 

9 

311 

69 

1 

Mortality  ) 
per  cent. ) 

14-2 

0-0 

20-0 

31-03 

28-2 

29-4 

21-05 

2903 

0-0 

0-0 

22-1 

64-6 

j 
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Table  VIa.  (continued). — Percentage  Mortality,  at  different  ages,  of  cases  in  which  Diphtheria  bacilli  were 
found,  and  in  which  Antitoxic  Serum  was  injected.  In  the  first  line  is  given  the  day  on  which  Antitoxic 
Serum  was  injected,  reckoning  this  from  the  appearance  of  the  initial  symptoms  as  reported  by  the 
Ambulance  Nurse. 

1896. 


N  0  irn  I  -  W  1<:  S  T  E  R  N  HOSPITAL. 


ay  of  Injection 

1 

2 

3 

4 

5 

6 

7 

8  and 
upwai  ds. 

Onset  in 
Hospital. 

? 

Total. 

Moi'tality 
per  cent. 

Percenta^'e  on 
total  cases 
examined  in 
which  Diph- 
theria bacilli 
were  found. 

A^es. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Q 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Tnder  I   

1 

2 

2 

1 

4 

2 

50-0 

50-0 

1  to  2   

1 

1 

"i 

3 

G 

2 

i; 

3 

4 

2 

2 

1 

1 

2 

1 

2G 

13 

50-0 

G8-4 

2  „  3   

3  „  4   

2 

2 

7 

1 

F> 

2 

7 

1 

(! 

4 

H 

2 

1 

4 

1 

37 

14 

37-8 

4G-8 

2 

14 

4 

9 

3 

13 

5 

G 

J> 

4 

11 

3 

59 

18 

30-5 

57-2 

4„  5   

5  „  10   

0  „  15   

12 

1 

8 

4 

13 

3 

10 

8 

G 

3 

3 

1 

55 

23 

41-8 

48-2 

2 

k; 

o 

24 

9 

4;? 

15 

24 

11 

17 

2 

11 

5 

k; 

4 

153 

4') 

32-02 

51-8 

1 

1 

O 

1 

4 

1 

1 

4 

1 

1 

IG 

2 

12-5 

24-2 

r.  „  20   

2 

2 

0-0 

IG-G 

0  and  upwards... 

2 

2 

0-0 

12-5 

Total  

6 

42 

8 

62 

21 

80 

25 

(;:5 

30 

3S 

13 

2G 

11 

37 

10 

354 

121 

lortality  ) 
per  cent. f 

oO-O 

19  04 

33-)- 

31-2 

47-G 

"4  '■'j 

42-3 

27  02 

... 

0-0 

...  !  0-0 

34-1 

48-4 

N  ( )  ]{  T  H  -  E  A  S  T  E  R  N  HOSPITAL. 


Jnder  1   

0-0 

0-0 

1  to  2   

1 

1 

1 

1 

100-0 

33-3 

2„  3   

3 

1 

3 

1 

33-3 

50-0 

B„  4   

1 

1 

0-0 

25-0 

4  „  5   

1 

i 

1 

3 

5 

1 

20-0 

G2-5 

5  „  10   

2 

2 

3 

i 

3 

60-0 

35-7 

0  „  15   

2 

1 

1 

50-0 

28-5 

5  „  20   

0-0 

0-0 

0  and  upwards... 

1 

1 

0-0 

33-3 

Total  

2 

1 

3 

2 

13 

4 

18 

7 

lortality  ) 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

.50  0 

(;g-g 

30-7 

0-0 

38-8 

38-2 

per  cent.  jT 

15ROOK  HOSPITAL. 

Jnder  1    ... 

1 

1 

1 

1 

1 

1 

1 

6 

1 

16-6 

85-7 

1  to  2   

3 

1 

4 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

13 

6 

46-1 

92-8 

2  „  3   

1 

3 

3 

1 

1 

1 

2 

1 

2 

13 

9 

15.3 

8G-6 

H  „  4   

4 

7 

3 

1 

3 

1 

4 

9 

2 

i 

1 

24 

■5 

20-8 

80-0 

4  „  5   

3 

1 

2 

1 

5 

1 

7 

3 

3 

1 

1 

1 

2 

1 

24 

8 

33-3 

82-7 

5  „  10   

3 

2 

14 

2 

14 

4 

10 

13 

2 

(J 

2 

4 

] 

8 

4 

1 

73 

17 

23-2 

77-6 

0  „  15   

2 

5 

2 

2 

1 

1 

12 

1 

8-3 

57-1 

5  „  20   

1 

1 

2 

0-0 

33-3 

Oand  upwards ... 

2 

2 

4 

0-0 

50-0 

Total  

3 

2 

24 

3 

36 

7 

30 

3 

2G 

8 

20 

5 

9 

4 

14 

6 

9 

2 

171 

40 

ilortality  ) 
per  cent.  > 

GGG 

12-5i  ... 

19-4 

100 

25-0 

44-4 

42-8 

22-2 

0-0 

23-3 

7G-3 

NORTHERN  HOSRITAL. 


Jnder  1   

1  to  2  

2  „  3   

3  „  4   

4  „  5   

5  „  10   

0  „  15   

5  „  20   

10  and  upwards... 

1 
2G 
15 
97 
31 
7 
2 

1 

2 

... 

1 

2G 
15 
97 
31 
7 

9 

1 

2 

0-0 

0-0 

0-0 

3-8 

0-0 

2-OG 

0-0 

00 

00 

0-0 
0-0 
100-0 
78-7 
60-0 
75-1 
65-9 
50  0 
100  0 

Total  

179 

3 

179 

3 

vlortality  ) 
per  cent. ) 

1-0 

... 

1-6 

71-3 

GORE    FARM  HOSPITAL. 


Jnder  1   

1  to  2   

2„  3   

3  4   

4  5   

5„10   

0  „  15   

6  20   

!0  and  upwards... 

4 
8 
34 
10 

1 

4 
8 
34 
10 

1 

00 
0  0 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 

0-0 
0-0 
0-0 
80-0 
88-8 
73-9 
50-0 
0-0 
100-0 

Total  

57 

57 

Mortality  | 
per  cent,  f 

0-0 

0-0 

70-3 
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Table  VIIa. — Percentage  Mortality,  at  different  ages,  of  cases  in  whicli  no  Dipttlieria  bacilli  were  found, 
but  in  which  Antitoxic  vSerum  was  injected.  In  the  first  line  is  given  the  day  on  which  Antitoxic 
Serum  was  injected,  reckoning  this  from  the  appearance  of  the  initial  symptoms,  as  reported  by  the 
Ambulance  Nurse. 

1895. 


FOUXTAIN  HOSPirAL. 


T^iiv  r»f  Iti  1  Ap+i All 

UOij    XJL  JlXJCULiUli   

1 

2 

3 

4 

5 

G 

7 

S  and 
upwards. 

Onset  in 
Hospital. 

Total. 

l^er':entage 
on  total  cases 

examined 
in  which  no 
Diphtheria 

bacilli 
were  found. 

Ages. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

-5  ^ 

o  S 
S 

Under  1  

1  to  2  

2  „  3  

3  „  -t  

4  „  5  

5  „  10  

10  ,,  15  

15  ,,  20  

20  and  up^v;u■ds  ... 

1 
1 

1 
2 

1 

1 
4 

2 
2 

1 
2 

1 

2 
1 

i 
1 

1 

i 
1 

1 

1 
2 

1 

1 
2 
3 
3 
2 
0 
4 
2 
1 

2 
2 
1 

0-0 
100-0 
0-0 
GB-ij 
0-0 
11-1 
0-0 
0-0 
0-0 

33-3 
20-0 

20-  0 

21-  4 
8-0 

12-3 
8-6 

10-5 
2-6 

Total   

2 

4 

5 

8 

3 

2 

3 

1 

3 

1 

27 

5 

Mortality  per  cent. 

0-0 

0-0 

0-0  ... 

0-0 

37-5 

0-0 

33-3 

33-3 

0-0 

18-5 

11-1 

WESTEEN  HOSPITAL. 


Under  1  

1 

1 

2 

0-0 

50-0 

1  to  2  

2 

1 

2 

1 

2 

9 

2 

22-2 

69-2 

2  ,,  H  

2 

2 

3 

1 

1 

4 

.  12 

1 

8-3 

70-5 

3  ,,  4  

1 

1 

1 

2 

2 

2 

1  .. 

7 

3 

42-8 

38-8 

4  ,,  5  

1 

1  .. 

2 

0-0 

18-1 

5  .,  10  

i 

i 

3 

5 

5 

2 

3 

2 

22 

0-0 

37-2 

10  „  15   

1 

2 

2 

2 

7 

0-0 

18-9 

15  „  20  

1 

1 

2 

0-0 

11-7 

20  and  upwards 

3 

3 

3 

i 

1 

.  10 

1 

10-0 

16-3 

Total   

1 

5 

1 

16 

1 

14 

1 

11 

2 

5 

0-0 

3 

2 

12 

t;  . 

.  73 

J 

Mortality  per  cent. 

0-0 

20-0 

... 

G-2 

7-1 

18-1 

(56-(3 

0-0 

...  0 

0  ... 

9-5 

30-8 

EASTERN  HOSPITAL. 


Under  1  

1 

1 

1 

1 

1 

1 

3 

3 

100-0 

37-5 

1  to  2  

1 

1 

1 

i 

3 

2 

2 

2 

7 

6 

85-7 

41-1 

2  ,,  3  

2 

3 

3 

2 

8 

2 

25-0 

38-09 

3  „  4  

1 

1 

4 

1 

6 

1 

16-6 

26-08 

4  „  5  

2 

1 

1 

3 

1 

G 

2 

33-3 

33-3 

5  ,,  10  

5 

3 

1 

1 

3 

1 

1 

3 

3 

1 

19 

3 

15-7 

20-6 

10  „  15   

1 

3 

1 

1 

4 

1 

1 

1 

11 

2 

18-1 

17-7 

15  ,,  20  

1 

1 

0-0 

2-8 

20  and  upwards 

0-0 

0-0 

Total   

1 

11 

2 

5 

1 

15 

6 

6 

2 

1 

G 

1 

15 

7 

1 

Gl 

19 
31  1 

Mortality  per  cent. 

0-0 

18-1 

20-0 

40-0 

33-3 

0-0 

IG-G 

4G-G 

0-0 

18-9 

SOUTH-EASTERN  HOSPITAL. 


Under  1  

1 

... 

1 

0-0 

50-0 

1  to  2  

1 

1 

1 

1 

4 

0-0 

57-1 

2  ,,  3  

1 

2 

1 

1 

4 

1 

25-0 

44-4 

3  „  i  

1 

2 

3 

1 

1 

"i 

11 

1 

9-09 

45-8 

4  „  5  

1 

2 

i 

1 

2 

1 

7 

1 

14-2 

41-1 

5  „  10  

1 

5 

3 

7 

1 

2 

1 

1 

5 

25 

1 

4-0 

40-9 

10  „  15   

9 

1 

5 

1 

1 

1 

1 

17 

2 

11-7 

41-4 

15  ,,  20  

3 

1 

1 

1 

1 

1 

8 

0-0 

36-3 

20  and  upwards  ... 

3 

2 

3 

1 

1 

2 

12 

0-0 

32-4 

Total   

3 

24 

2 

13 

1 

15 

'> 

8 

1 

4 

5 

11 

89 

6 

Mortality  per  cent. 

0-0 

8-3 

7-G 

13-3 

0-0 

12-5 

0-0 

0-0 

0-0 

G-7 

40-4 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

1 

1 

1 

2 

2 

... 

4 

3 

75-0 

SO-0 

1  to  2  

1 

1 

0-0 

50-0 

2  .,  3  

1 

1 

1 

3 

0-0 

100-0 

3  „  4  

1 

1 

1 

2 

1 

1 

1 

1 

3 

1 

9 

"4 

44-4 

60-0 

4  „  5  

1 

2 

1 

1 

4 

1 

25-0 

C6-6 

5  ,,  10  

2 

1 

1 

2 

2 

1 

"5 

1 

1 

13 

3 

23-07 

38-2 

10  „  15   

1 

2 

1 

1 

5 

0-0 

27-7 

15  ,,  20  

0-0 

0-0 

20  and  upwards    . . . 

0-0 

0-0 

Total      ...  ... 

8 

3 

5 

7 

6 

3 

G 

1 

2 

1 

5 

3 

39 

11 

Mortality  per  cent. 

0-0 

37  5 

0-0 

0-0 

50-0 

lG-6 

60-0 

GO-0 

00 

28-2 

33-9 

177 


Table  VIIa.  (continued). — Percentage  Mortality,  at  different  ages,  of  cases  in  -which  no  Diphtheria  bacilli 
were  found,  but  in  which  Antitoxic  Serum  was  injected.  In  the  top  line  is  given  the  day  on  which 
Antitoxic  Serum  wa.s  injected,  reckoning  this  from  the  appearance  of  the  initial  symptoms,  as  reported 
by  the  Ambulance  Nurse. 

1895. 


NORTH-WESTERN  HOSPITAL. 


Day  of  Injection  

1 

2 

3 

4 

5 

c 

7 

8  and 
upwards. 

Onset  in 
Hospital. 

Total. 

Mortality 
per  cent. 

Percentasje 
of  tliese  cases 
on  total  cases 
examined 
in  which  no 
Diphtheria 
bacilli  were 
found. 

m 

o 

p 

oi 

o 

S 

Q 

oi 

o 

S. 

Q 

a? 

eS 
O 

o5 
« 

o 

s 

a 

o 

S 
p 

o 

P 

i 

o 

"S 
P 

to 

3 
o 

rf 
p 

oi 

o 

t3 
P 

Under  1   

1 

1 

1 

1 

100-0 

20-0 

1  to  2   

I 

]^ 

I 

1 

2 

1 

1 

7 

5 

71-4 

53-8 

2  „  3   

I 

1 

1 

1 

3 

1 

33-3 

21-4 

3  „  4   

1 

2 

1 

2 

1 

1 

2 

1 

8 

3 

37-5 

40-0 

4  „  5   

1 

1 

1 

2 

1 

50-0 

16-6 

5  10   

2 

1 

3 

1 

6 

1 

16-6 

15-3 

2 

1 

4 

0-0 

16'6 

15  „  20   

1 

1 

0-0 

8-3 

20  and  upwards  ... 

2 

5 

1 

1 

1 

1 

10 

1 

10-0 

29-4 

Total   

1 

7 

1 

10 

3 

G 

3 

4 

1 

4 

1 

4 

2 

5 

1 

1 

1 

42 

13 

Mortality  per  cent. 

0-0 

14-2 

300 

50-0 

... 

25-0 

25-0 

.")0-0 

200 

100-0 

30-9 

24-2 

NORTHERN 

HOSPITAL 

Under  1   

0-0 

0-0 

1  to  2   

0-0 

0-0 

2  „  3   

0-0 

0-0 

3  „  4   

0-0 

0-0 

4  „  5   

0-0 

0-0 

5  „  10   

3 

3 

0-0 

8-5 

10  „  15   

1 

1 

0-0 

12-5 

15  „  20   

0-0 

00 

20  and  upwards  ... 

0-0 

0-0 

Total   

4 

4 

0-0 

Mortality  per  cent. 

0-0 

... 

...    i  6-4 
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Table  VIIa.  (continued). — Percentage  Mortality,  at  different  ages,  of  cases  in  whicli  no  Diphtheria  bacilli 

were  found,  but  in  which  Antitoxic  Serum  was  injected.     In  the  top  line  is  given  the  day  on  which 

Antitoxic  Serum  was  injected,  reckoning  this  from  the  appearance  of  the  initial  symptoms,  as  reported 

by  the  Ambulance  Nurse. 
  1896. 


FOUNTAIN  HOSPITAL. 


Day  of  Injection... 

1 

2 

3 

4 

5 

7 

8  and 
upwards. 

Onset  in 
Hospital. 

Total. 

Percentage 
of  these  cases 
on  total  cases 

examined 
in  which  no 
Diphtheria 
bacilli  were 
found. 

Ages. 

a 
D 

o 

d 

ci 

a 

d 

rt 

a 

d 
O 

Q 

.c 

cS 

o 

1 
o 

"d 
o 

a 

d 
O 

"d 

o 
Q 

O 

a 

a 
O 

CD 

o 

o 
O 

eS 
O 

o  3 

Under  1   

1  to  2  

2  „  3  

3  „  4  

4  „  5  

5  „  10  

10  „  15  

15  „  20  

?0  and  upwards  ... 

2 

2 

1 
1 
4 
1 
1 

1 

2 

1 

2 
2 
C 
5 
2 

2 

1 
1 

2 

1 

4 
1 
2 
4 
1 

2 

i 
1 
1 
1 

1 
1 
2 
1 

3 

1 
1 

1 

1 

3 
2 

1 

1 
2 
1 
1 
2 
9 

2 

2 

1 
2 
2 

2 
1 
1 

2 
1 

1 

1 

7 
10 
11 
12 
31 
5 
3 
7 

3 
2 
7 
6 
C 
1 

0-0 
42-8 
20-0 
G3-G 
41-G 

19-  3 

20-  0 
0-0 
0-0 

20-0 
50-0 
41-6 
39-2 
37-5 
26-9 
8-3 
8-5 
15-9 

Total   

4 

8 

3 

20 

4 

15 

4 

8 

3 

7 

2 

18 

7 

7 

1 

87 

24 

Mortalit}'  jier  cent. 

0-0 

0-0 

37-5 

20-0  ... 

26-6 

37-5 

28-5 

38-8 

144 

27-5|  ... 

24-3 

WESTERN  HOSPITAL. 


Under  1   

1 

1 

1 

2 

1 

50-0 

40-0 

1  to  2  

1 

1 

1 

1 

2 

1 

5 

2 

40-0 

500 

2  „  3  

1 

4 

2 

1 

1 

1 

4 

1 1 

3 

27-2 

50-0 

3  „  4  

1 

2 

3 

i 

G 

1 

IG-G 

30-0 

4  „  6  

1 

] 

1 

1 

1 

1 

2 

8 

2 

25-0 

30-7 

5  „  10  

3 

4 

3 

1 

2 

1 

1 

2 

8 

2 

23 

4 

17-3 

30-6 

10  „  15  

1 

1 

1 

3 

1 

1 

8 

0-0 

17-7 

15  „  20  

1 

1 

0-0 

3-8 

20  and  upwards  ... 

1 

1 

1 

1 

i 

1 

.5 

1 

20-0 

8-6 

Total   

G 

9 

1 

13 

3 

10 

2 

5 

2 

4 

22 

6 

69 

14 

Mortality  per  cent. 

0-0 

... 

0-0 

11  1 

23-07 

20-0 

40-0 

0-0 

27-2 

0-0 

20-2 

24-04 

EASTERN  HOSPITAL. 


Under  1   

1 

1 

2 

0-0 

66-6 

1  to  2  

3 

1 

1 

2 

1 

6 

2 

33-3 

42-8 

2  „  3  

3 

2 

1 

3 

1 

1  . 

9 

2 

22-2 

39-1 

3  „  4  

2 

1 

2 

1 

1 

2 

1 

8 

2 

25-0 

21-05 

4  5  

1 

1 

1 

i 

I  . 

2 

5 

2 

40-0 

15-6 

5  „  10  

2 

1 

2 

1 

1 

3  . 

G 

1 

15 

2 

13-3 

17-04 

10  „  15  

3 

1 

1  . 

1 

G 

0-0 

10-y 

15  „  20  

1 

1 

1 

3 

0-0 

10-3 

20  and  upwards  ... 

1  . 

1 

0-0 

2-3 

Total   

3 

7 

1 

8 

8 

3 

8 

3 

7  . 

..  14 

3 

55 

10 

Mortality  percent. 

0-0 

0-0 

14-2 

0-0 

37-5 

37-5 

...  0 

-0  ... 

21-4 

0-0 

18-1 

1G9 

SOUTH-EASTERN  HOSPITAL. 


Under  1   

1 

1 

1 

1 

1 

3 

2 

66-G 

50-0 

1  to  2  

1 

1 

2 

i 

1 

1 

] 

3 

9 

2 

22-2 

47-3 

2  „  3  

1 

2 

1 

1 

1 

1 

2 

1 

2 

9 

3 

33-3 

50-0 

8  „  4  

2 

1 

1 

1 

3 

1 

1 

2 

2 

1 

10 

6 

50-0 

47-6 

4  „  5  

"4 

2 

1 

1 

2 

1 

"i 

3 

1 

14 

2 

14-2 

48-2 

5  „  10  

3 

7 

1 

4 

1 

2 

1 

2 

19 

2 

10-5 

27-1 

10  „  15  

1 

3 

1 

3 

1 

1 

3 

1 

12 

2 

IG-G 

29-2 

15  „  20  

1 

1 

2 

2 

4 

2 

50-0 

12-9 

20  and  upwards  . . . 

1 

1 

1 

1 

4 

0-0 

10-2 

Total   

8 

10 

2 

15 

5 

8 

2 

IG 

3 

6 

4 

5 

14 

4 

3 

84 

20 

Mortality  per  cent. 

0-0 

20-0 

... 

33-3 

25-0 

18-7 

80-0 

0-0 

28-5 

0-0 

23-8 

30-6 

SOUTH-WESTERN  HOSPITAL. 


Under  1   

0-0 

0-0 

1  to  2   

1 

1 

2 

0-0 

50-0 

2  „  3   

1 

2 

3 

0-0 

30-0 

3  ,,  4   

1 

1 

i 

2 

1 

50-0 

25-0 

4  „  5   

1 

1 

0-0 

25-0 

5  „  10   

1 

i 

1 

I 

3 

1 

33-3 

12-5 

10  ,,  15   

1 

1 

1 

2 

1 

5 

1 

20-0 

16-6 

15  ,,  20   

0-0 

0-0 

20  and  upwards  ... 

2 

i 

1 

3 

i 

33-3 

9-09 

Total   

1 

3 

2 

2 

4 

3 

1 

4 

1 

1 

1 

19 

4 

1 

Mortality  per  cent. 1  ... 

0-0 

0-0 

100-0 

0-0 

33-3 

25-0 

0-0 

0-0 

0-0 

21-05 

14-1 

[ 
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Table  VIIa.  (continued?). — Percentage  Mortality,  at  diflferent  ages,  of  cases  in  which  no  Diphtheria  bacilli 
were  found,  but  in  which  Antitoxic  Serum  was  injected.  In  the  top  line  is  given  the  day  on  which 
Antitoxic  Serum  was  injected,  reckoning  this  from  the  appearance  of  the  initial  symptoms,  as  reported 
by  the  Ambulance  Nurse. 


1896. 


NOTiTH-WESTERN  HOSPITAL. 


Day  of  Injection  

1 

2 

3 

4 

5 

6 

7 

8  and 
upwards. 

Onset  in 
Hospital. 

Total. 

Percentage 
of  these  cases 
on  total  cases 
examined 
in  which  no 
Diphtheria 
bacilli  were 
found. 

Ages. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

1  Cases. 

Deaths. 

Cases. 

Deaths. 

O 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Mortal) 
per  cer 

Under  1   

1  to  2   

2  ,,  3   

3  „  4   

4  „  5   

5  „  10   

10  „  15   

15  „  20   

20  and  upwards  .. 

1 

1 
1 

1 
1 

1 

i 

2 

1 

2 

1 

1 

1 

1 

.5 
1 

... 

i 

1 
1 

1 

1 

1 
1 

1 
1 

1 

2 

2 
2 
2 

1 

2 
2 

2 
2 

1 

3 
4 
5 
4 
G 
11 
7 
1 
1 

1 

4 
4 

2 
1 

33-3 
100-0 

80-0 
0-0 
0-0 

18-1 

14-2 
0-0 
0-0 

50-0 
40-0 
38-4 
22-2 
22-2 
22-9 
30-4 
10-0 
3-3 

Total   

1 

2 

2 

8 

1 

8 

1 

5 

5 

1 

2 

2 

11 

5 

42 

12 

Mortality  per  cent. 

0-0 

100-0 

12-5 

12  5 

0-0 

20-0 

1000 

45-4 

0-0 

28-5 

22-7 

N0RTH-EA8TERN  HOSPITAL. 


i  Under! 

1  to  2 

2  „    3  ... 

3  „    4  ... 

4  „    5  ... 

5  „  10  ... 
jlO  „  15 

!l5  „  20 
20  and  upAyard.s 


Total 


0-0 
100-0 
0-0 
0.0 
25-0 
0-0 
0-0 
0-0 
0-0 


100-0 
33-3 
0-0 
0-0 
30-7 
0-0 
0-0 
0-0 
0-0 


Mortality  per  cent. 


0-0 


0-0 


0-0    ...  100-0  ...  0-0 


0-0 


0-0 


0-0 


33-3 


33-3 


9-8 


BROOK  HOSPITAL. 


Under  1   

0-0 

0-0 

1  to  2   

1 

1 

0-0 

100-0 

2  „  3   

1 

1 

0-0 

33-3 

3  „  4   

1 

1 

1 

i 

3 

i 

33-3 

60-0 

4  „  5   

2 

1 

i 

3 

1 

33-3 

60-0 

5  „  10   

i 

i 

1 

1 

i 

5 

0-0 

31-2 

10  „  15   

1 

1 

1 

1 

3 

1 

33-3 

37-5 

15  „  20   

i 

1 

0-0 

11-1 

20  and  upwards  ... 

0-0 

0-0 

Total   

2 

2 

4 

1 

3 

1 

2 

2 

2 

1 

17 

3 

Mortality  per  cent. 

0-0 

0-0 

0-0 

25-0 

0-0 

0-0 

100-0 

0-0 

0-0 

17-(j 

31  -4 

NORTHERN  HOSPITAL. 


j  Under  1 

1  1  to  2  ... 

2  „    3  ... 

3  „  4  ... 
;  4  „    5  ... 

5  „  10  ... 
10  „  15 
|15  „  20 
I  20  and  upwards 


Total 


27 


0-0 

0-0 

0-0 

0-0 

0-0 

9-09 

0-0 

0-0 

0-0 


0-0 
0-0 
0-0 
50-0 

37-  5 
40-7 

38-  4 
25-0 
50-0 


Mortality  per  cent. 


3-7 


0-0 


0-0 


0-0 


0-0    ...    0-0    ...  0-0 


0-0 


0-0 


3-7 


39-7 


GORE  FARM  HOSPITAL. 


Under  1 

1  to  2 

2 

3 

4 

5 
10 
15 


3 
4 
5 
10 
15 
20 


20  and  upwards 


Total 


Mortality  per  cent. 


11 


0-0 


11 


0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

100-0 

0-0 

50-0 

00 

38-4 

0-0 

100-0 

0-0 

100-0 

0-0 

100-0 

0-0 
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Total   
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Table  XVIIa. — Nature  and  number  of  Paralyses,  at  different  ages,  found  in  cases  in  which 
no  Diphtheria  bacilH  were  found,  but  which  were  injected  with  Antitoxic  Serum.  The 
days  on  which  these  Paralyses  made  their  appearance  are  recorded  as  from  initial  (?)  symptoms 
of  the  disease  noted  by  the  Ambulance  Nurse.  The  first  series  of  figures  deals  with  cases 
that  recovered ;  the  second  with  cases  that  died. 

1895. 


FOUNTAIN  HOSPITAL. 


Ages. 

RECOVERIES. 

DEATHS. 

Ocular. 

Palate. 

Vagus. 

General. 

Ocular  and 
Palate. 

Total. 

Lowest  and 
Highest  Day  from 
onset  of  Disease 
on 

which  Paralyses 
appeared. 

Ocular. 

Palate. 

Vagus. 

Ocular  and 
j  Palate. 

Mixed. 

Total. 

Lowest  and 
Highest  Da.v  from 
onset  of  Disease 
on 

which  Paralyses 
appeared. 

Under  1  

1  to  2  

2  3  

3  „  4  

4  „  5  

5  ,,  10  

10   „  15  

15   ,,  20  

20  and  upwards 

2 

1 
1 

... 

... 

1 

1 
•) 

70 
15 

CG  and  97 

1 
1 

1 
■■' 

1 
1 
1 

35 
38 

Total   

2 

2 

4 

2 

1 

3 

Percentage  on  total  cases  examined  in  which)  ^^.j, 
no  Diphtheria  bacilli  were  found  ...  ...j 

 11-1 

WESTERN  HOSPITAL. 


Under  1  

1  to  2  

2  „  3  

3  ,,  4  

4  „  5  

5  „  10  

10   ,,  15  

15   „  20  

20  and  upwards  ... 

1 
1 

2 

1 

1 
1 
1 

72 
80 
95 

22  and  31 

1 

1 

25 

Total   

4 

1 

5 

1 

1 

Percentage  on  total  cases  examined  in  which) 
no  Diphtheria  bacilli  were  found  ...       . . .  f 

(i-S 

  1-3 

EASTERN  HOSPITAL. 


Under  1  

1  to  2  

2  ,,  8  

3  „  4  

4  ,,  5  

5  „  10  

10   „  15  

15   ,,  20  

20  and  upwards  .. 

"l 

1 

i 

1 

1  ■ 
1 

54 
94 
101 

1 

1 

1 
1 

IG 

8 

Total   

1 

1 

1 

1 

2 

Percentage  on  total  cases  examined  in  which)  ^.f^ 
no  Diphtheria  bacilli  were  found  ...  ...f 

  3-2 

SOUTH-EASTERN  HOSPITAL. 


Under  1  

1  to  2  

2  „  3  

3  „  4  

4  „  5  

5  ,,  10  

10   ,,  15  

15   ,,  20  

20  and  upwards    . . . 

1 
1 
3 
1 

1 

1 
1 
1 

1 

1 

1 
2 

1 

2 
2 
6 
5 
1 

35  and  53 
93  ,,  102 
28  to  93 
37  ,,  108 
72 

1 

1 

2 

6  and  7 

Total   

6 

4 

1 

1 

4 

10 

1 

1 

2 

Percentage  on  total  cases  examined  in  which )^ 

no  Diphtheria  bacilli  were  found  ...       ...j"  ' 

2 '2 
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Table  XVIIa.  (continued). — Nature  and  number  of  Paralyses,  at  different  ages,  found  in  cases 
in  which  no  Diphtheria  bacilli  were  found,  but  which  were  injected  with  Antitoxic  Serum. 
The  days  on  which  these  Paralyses  made  their  appearance  are  recorded  as  from  initial  (?) 
symptoms  of  the  disease  noted  by  the  Ambulance  Nurse.  The  first  series  of  figures  deals 
with  cases  that  recovered ;  the  second  with  cases  that  died. 

1895. 


SOUTH-WESTERN  HOSPITAL. 


Ages. 

RECOVERIES. 

DEATHS. 

j  Ocular. 

Palate. 

Vagus. 

General. 

Ocular  and 
Palate. 

Total. 

Lowest  and 
Highest  Day  from 
onset  of  Disease 
on 

which  Paralyses 
appeared. 

Ocular. 

Palate. 

be 
> 

Ocular  and 
Palate. 

Mixed. 

Total. 

Lowest  and 
Highest  Day  from 
onset  of  Disease 
on 

which  Paralyses 
appeared. 

Under  1  

1  to  2  

2  „  3  

3  „    4   ... 

4,,  5  

5  10  

10  ,,  15  

15  20  

20^and  upwards  ... 

1 

1 

34 

... 

1 
1 

1 

1 
2 

5 

5  to  10 

Total   

1 

1 

2 

1 

3 

Percentage  on  total  cases  examined  in  which ')  ^.^ 
no  Diphtheria  bacilli  were  found 

 7-6 

NORTH-WESTERN  HOSPITAL. 


Under  1  

1  to  2  

2  ,.  3  

3  .,  4  

4  5  

5  ,,  10  

10  „  15  

15  ,,  20  

20  and  upwards  ... 

... 

1 

1 

1 
1 

1 

95 
42 

25 

Total   

1 

1 

1 

3 

Percentage  on  total  cases  examined  in  which  ( 
^,:s._  no  Diphtheria  bacilli  were  found  ... 

 0-0 

NORTHERN  HOSPITAL. 


Under  1  

1  to  2  

2  ,,  3  

3  4  

4  .,  5  

5  „  10  

10  „  15   

15  ,,  20  

20  and  upwards  ... 

1 

1 

38 

Total   

1 

1 

Percentage  on  total  cases  examined  in  which)  r,g  „ 
uo'Diphtheria  bacilli  were  found  ) 

 00 

215 


?  f3 

-U  (U 

"5' I 


0 


-P 

t3  O 

O  I' 


•rH 

O  -r-l 

•  H 

^=1  a 
'I 

•  H  ISl 

c9 


S 

.0 


o 

an  t3 


o 
d 

Si  =^ 

c3 


o 

(1) 

s 

d 


^ 


d  ^ 

O  CO 

CD  o3 

^3 


a  ° 


^5 


put;  jEinoQ 


PU'B  .xuinoQ 


•(uiauaf) 


pui3  a^xJi^d 


•[■Bjausf) 
PU'B  a'E[noo 


•j'Bjauat) 
puis  aiJ'BI'E  J 


■aj'Bi'Bd: 
PU'B  minoQ 


■snS'BjV 


■.re[noo 


r-liMC0-*U5OlOO  3 
^  i-H  C^l 

S  O    ;    ;    :    .  : 

t-H  i-H 


T3  ITS 
5     •  O  p 


■JO 


C-J  13 


M      CO  CO  ■ 


I     CO  -"ti  lo  o  in  p 


c-i  CO       :  ^ 


CO  CO  CO  o  CO  -t< 


a 


o3 


216 


hi 

ce 
O 
W 

t5 
pi 
W 

CO 

a 

H 

P 
o 

en 


rl  bo 


S  0)  g 


put!  3'\vYei 


J;  »   ,  o  p. 

o 


•paxjK 


put'  a^'BiBfi 


puu  jBjnoo 


•8^13['BJ  pu'B 

.iE[noo 


•[13.I3U30 


:  CO  "5  <M  '3 


r-i  CM  rH  --H  (M 


,  —I        <M  xi 

;  o   r  r  -  1  r  r  a 


!  IM  TO  Tfi  ITS  O  lO  O 


03 


I     eo     lo  o  o 

,  rH  I— I  CM 

IM  CO       O  O 


rH  CN  ;0  ■ 

5  o 


iH  C?^  CC        »0  ^  "5  S 


217 

Table  XVIIIa. — Nature  and  number  of  Paralyses,  at  different  ages,  found  in  cases  in  which 
no  Diphtheria  bacilli  were  found,  and  in  which  no  Antitoxic  Serum  was  injected.  The 
days  on  which  these  Paralyses  made  their  appearance  are  recorded  as  from  initial  (?)  symptoms 
of  the  disease  noted  by  the  Ambulance  Nurse.  The  first  series  of  figures  deals  with  cases 
that  recovered;  the  second  with  cases  that  died. 

1895. 


FOUNTAIN  HOSPITAL. 


Ages 

RECOVERIES. 

DEATHS. 

Ocular. 

Palate. 

i 

General. 

Ocular,  Palate, 
and  General. 

Ocular  and 
Palate. 

Total. 

Lowest  and 
Highest 
Day  from  onset 
of  Disease  on 
which  Paralyses 
appeai-ed. 

Ocular. 

Palate. 

General. 

Total. 

Lowest  and 
Highest 
Day  from  onset 
of  Disease  on 
which  Paralyses 
appeared. 

Under  1   

1  to  2   

2  3   

3  ,,  4   

4  .,  5   

5  .,  10   

10  „  15   

15  „  20   

20  and  upwards... 

1 

1 

1 
2 

1 

1 

o 

50 

151 
1)  to  (52 

Total  

1 

4 

5 

Percentage  on  total  cases  examined  in  which  no  Diphtheria> 
bacilli  were  found    ...       ...       ...       ...  ... 

  0-0 

WESTERN  HOSPITAL. 


Under  1   

1  to  2   

1 

1 

7 

2  .,  3   

3 ;,  4   

1 

1 

2 

4  „  5   

5  ,,  10   

10  ,,  15   

15  ,,  20   

20  and  upwards... 

1 

1 

14 

1 

1 

8 

Total   

2 

2 

1 

1 

2 

Percentage  on  total  cases  examined  in  which  no  Diphtheria, 
bacilli  were  found    ...       ...       ...       ...  ... 

-  1-2 

  1-2 

EASTERN  HOSPITAL. 


Under  1   

1  to   2     ...  ... 

2  „  3   

3  „  4   

4  „  5   

5  „  10   

10  „  15   

15  ,,  20   

20  and  upwards... 

... 
1 

1 

1 
1 

45 
7() 

1 
1 

1 
1 

13 
3 

Total  

1 

2 

2 

2 

Percentage  on  total  cases  examined  in  which  uo  Diphtheria) 

bacilli  were  found    ...       ...       ...       ...       ...  ' 

  0-7 

SOUTH-EASTERN  HOSPITAL. 


Under  1   

1  t)  2   

2  ,,  3   

3  „  4   

4  „  5   

5  „  10   

10  „  15   

15  20   

20  and  ujj wards... 

1 

1 

3 
1 
1 
2 

1 
... 

... 

i 

2 

1 
1 
1 
1 

2 
2 
7 

1 

2 

128  and  157 
78  „  108 
48  to  157 
29  „  93 
C8 

52  and  83 

... 
... 
... 

1 

1 

1 
1 
1 

11 
9 
2 

Total  

2 

7 

1 

3  ■ 

4 

17 

3 

3 

Percentrige  on  total  cases  examined  in  which  no  Diphtheria^  , , , 
bacilli  were  found    ...       ...       ...       ...       ...  ...^ 

  2-2 
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Table  XVIIIa.  {continued). — Nature  and  number  of  Paralyses,  at  different  ages,  found  in  cases 
in  whiicli  no  Diphtheria  bacilli  were  found  and  in  which  no  Antitoxic  Serum  was  injected. 
The  days  on  which  these  Paralyses  made  their  appearance  are  recorded  as  from  initial  (?) 
symptoms  of  the  disease  noted  by  the  Ambulance  Nurse.  The  first  series  of  figures  deals 
with  cases  that  recovered;  the  second  with  cases  that  died. 

1895 


SOUTH-WESTERN  HOSPITAL. 


Ages. 

RECOVERIES. 

DEATHS. 

Ocular. 

Vagus. 

General. 

Ocular,  Palate, 
and  General. 

Ocular  and 
Palate. 

Total. 

Lowest  and 
Highest 
Day  from  onset 
of  Disease  on 
which  Paralyses 
appeared. 

Ocular. 

Palate. 

General. 

Total. 

Lowest  and 
Highest 
Day  from  onset 
of  Disease  on 
which  Paralyses 
appeared. 

Under  1   

1  to  2   

2  ,,  3   

3  „  4   

4  ,,  5   

5  „  10   

10  15   

15  ,,  20   

20  and  upwards... 

1 

2 
1 

1 

2 
1 

60 

25  and  28 
50 

i 

1 

5 

Total  

4 

4 

1 

1 

Percentage  on  total  cases  examined  in  which  no  Diphtheria) 
bacilli  were  found    ...       ...       ...       ...       ...  ...) 

  1-3 

NOETH-WESTERN  HOSPITAL. 


Under  1   

1  to  2   

2  „  3   

3  „  4   

4  „  5   

5  ,,  10   

10  „  15   

15  „  20   

20  and  upwards... 

1 

1 
1 

48 
82 

1 
1 

i 

i 

1 
1 
1 

i 

9 
44 
6 

4 

Total   

1 

1 

2 

2 

1 

1 

4 

Percentage  on  total  cases  examined  in  which  no  Diphtheria)  -j^,^ 
bacilli  were  found   ...       ...       ...       ...       ...  ...f 

 3-05 

NORTHERN  HOSPITAL. 


Under  1   

1  to  2   

2  „  3   

3  „  4   

4  „  5   

5  ,,  10   

10  ,,  15   

15  ,,  20   

20  and  upwards... 

2 
3 
1 

2 
3 
1 

22  and  36 
36  to  213 
42 

Total   

6 

6 

Percentage  on  total  cases  examined  in  which  no  Diphtherial  j^.g 
bacilli  were  found    ...       ...       ...       ...       ...  ...f 

  0-0 
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i  Table  XXIIIa. — Showing  the  site  of  the  affection  in  those  cases  in  which  Diphtheria  bacilli  were 
found  and  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage  mortality,  at  different 
ages,  amongst  these  sets  of  cases  are  also  shown. 

1895. 

FOUNTAIN  HOSPITAL. 


Cases. 

Total 
Cases. 

Deaths. 

Total  Deaths. 

Jlortality 
per  cent. 

Ages. 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

Larnygeal. 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

'3 
3 
e3 
fa 

fco 

Under  1  

3 

1 

4 

4 

2 

50-0 

0-0 

1   to  2  

6 

3 

6 

2 

17 

9 

8 

1 

1 

3 

7 

2 

5 

22-2 

62 '5 

2   .,  3  

16 

6 

7 

1 

30 

22 

8 

4 

3 

3 

1 

11 

7 

4 

31-8 

50-0 

3   ,,  4  

30 

2 

10 

42 

32 

10 

10 

1 

5 

16 

11 

34-3 

50'0 

4   ,.  5  

26 

7 

9 

1 

4 

47 

33 

14 

3 

1 

2 

1 

7 

4 

3 

12-1 

21-4 

5    ,,  10  

79 

13 

12 

104 

92 

12 

22 

5 

1 

28 

27 

1 

29-3 

8-3 

10   ,,  15  

30 

1 

31 

31 

1 

1 

2 

2 

6-4 

0-0 

15  ,,20  

5 

1 

6 

5 

1 

1 

i 

2 

1 

1 

20-0 

100-0 

20  and  upwards 

6 

6 

6 

O'O 

0-0 

Total   

201 

33 

45 

1 

7 

287 

234 

53 

44 

12 

15 

4 

75 

50 

19 

... 

Mortality  per  cent. 

21-8 

36-3 

33-3 

0-0 

57-1 

26-1 

23-9 

35-3 

... 

... 

WESTERN  HOSPITAL. 


Under  1  

1 

5 

1 

7 

6 

1 

1 

1 

2 

1 

1 

10-0 

100-0 

1   to  2  

9 

13 

3 

2 

27 

22 

5 

2 

8 

1 

1 

12 

10 

45-4 

40-0 

2  3  

21 

10 

4 

i 

37 

31 

6 

5 

3 

1 

2 

11 

8 

3 

25-8 

50-0 

3    ,,  4  

38 

24 

3 

2 

67 

62 

5 

6 

12 

2 

2 

22 

18 

4 

29-03 

80-1' 

4    ,,  5  

38 

18 

5 

3 

64 

56 

8 

8 

12 

1 

1 

22 

20 

2 

35-7 

25-0 

5    ,,  10  

113 

36 

4 

3 

156 

149 

7 

19 

12 

4 

1 

36 

31 

5 

20-8 

71-4 

10   ,,  15  

28 

6 

1 

1 

3(! 

34 

2 

2 

2 

1 

5 

4 

1 

11-7 

50-0 

15  ,,20  

0 

1 

7 

7 

2 

2 

2 

28-5 

0-0 

20  and  upwards    . . . 

10 

1 

11 

11 

0-0 

0-0 

Total   

264 

114 

21 

13 

412 

378 

34 

44 

50 

10 

8 

112 

94 

18 

Mortality  per  cent. 

16-6 

43-8 

47-6 

61-5 

0-0 

27-1 

24-8 

52-9 

EASTERN  HOSPITAL 

Under  1  

3 

1 

... 

4 

3 

1 

3 

1 

4 

3 

1 

100-0 

100-0 

1   to  2  

8 

11 

7 

3 

34 

19 

15 

3 

5 

6 

4 

20 

8 

12 

42-1 

80-0 

2   ,,  3  

11 

6 

4 

5 

26 

17 

9 

2 

1 

4 

7 

2 

5 

11-7 

55-5 

3  4  

15 

19 

8 

6 

2 

50 

34 

16 

4 

7 

2 

3 

10 

11 

5 

32-3 

31-2 

4   ,,  5  

16 

11 

8 

6 

1 

42 

27 

15 

4 

8 

1 

4 

17 

12 

5 

44-4 

33-3 

5   ,,  10  

64 

28 

13 

4 

2 

111 

92 

19 

13 

13 

3 

2 

1 

32 

26 

6 

28-2 

31-.-; 

10  15  

22 

6 

2 

30 

28 

2 

4 

1 

1 

0 

5 

1 

17-8 

50-0 

15   ,,  20  

3 

1 

4 

4 

0-0 

0-0 

20  and  upwards  ... 

1 

1 

1 

0-0 

0-0 

Total   

140 

85 

40 

29 

8 

302 

225 

77 

28 

39 

13 

19 

3 

102 

67 

35 

Mortality  per  cent. 

20-0 

45-8 

32-5 

65"5 

37 '5 

33-7 

29-7 

45-4 

S(JUTH-EASTERN  HOSPITAL. 


Under  1  

3 

3 

1 

7 

6 

1 

1 

2 

3 

3 

50-0 

0-0 

1   to  2  

11 

7 

4 

4 

2 

28 

18 

10 

4 

3 

2 

3 

"l 

13 

7 

0 

38-8 

60-0 

2   ,,  3  

22 

9 

7 

2 

2 

42 

31 

11 

4 

3 

4 

1 

12 

7 

5 

22-5 

45-4 

3   ,,  4  

22 

8 

7 

5 

42 

30 

12 

1 

4 

3 

2 

10 

5 

5 

16-0 

41-6 

4   ,,  5  

28 

21 

10 

1 

60 

49 

11 

6 

8 

3 

1 

18 

14 

4 

28-5 

30-3 

5   ,,  10  

121 

28 

13 

3 

4 

169 

149 

20 

20 

12 

3 

1 

1 

37 

32 

5 

21-4 

25-0 

10   ,,  15  

44 

6 

50 

50 

4 

2 

6 

6 

12-0 

0-0 

15   ,,  20  

13 

... 

13 

13 

0-0 

0-0 

20  and  upwards 

9 

■■■ 

9 

9 

0-0 

0-0 

Total   

273 

82 

41 

9 

15 

420 

355 

65 

40 

34 

15 

5 

5 

99 

74 

25 

Mortality  per  cent. 

...  !  ... 

14-6 

41-4 

36-5 

55-5 

33-3 

23-5 

20-S 

3s -4 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

4 

1 

...  5 

4 

1 

2 

1 

') 

1 

50-0 

100-0 

1  to  2  

13 

10 

3 

...  1  20 

23 

3 

-4 

8 

2 

14 

12 

2 

52-1 

66-6 

2  ,,  3  

5 

18 

1 

1 

...  1  25 

23 

2 

1 

9 

1 

13 

12 

1 

52-1 

50-0 

3  „  4  

7 

21 

1 

4 

...  1  33 

28 

5 

4 

1 

7 

6 

1 

21-4 

20-0 

4  „  5  

13 

25 

3 

3 

...  ,  44 

38 

6 

3 

12 

2 

2 

19 

15 

4 

39-4 

66-6 

5  „  10  

58 

64 

5 

4 

...  |131 

122 

9 

7 

17 

" 

1 

27 

24 

3 

19-6 

33-3 

10  ,,  15  

11 

18 

1 

...  1  30 

29 

1 

1 

6 

5 

1 

17-2 

100-0 

15  20  

3 

1 

4 

1 

1 

1 

25-0 

0-0 

20  and  upwards  ... 

2 

3 

5 

2 

2 

2 

40-0 

0-0 

Total   

112 

164 

11 

16 

...  j303 

276 

27 

20 

59 

5 

8 

92 

79 

13 

Mortality  per  cent. 

1 

...  1  ... 

17-8 

35-9 

45-4 

50-0 

0-0 

30-3 

28 -6 

48-1 

... 

226 


Table  XXIIIa.  [contimied). — Showing  the  site  of  the  affection  in  those  cases  in  which  Diphtheria 
bacilli  were  found  and  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage 
mortality,  at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1895. 


NOKTH-WESTERN  HOSPITAL. 


Cases. 

Total 
Cases. 

Deaths. 

Total  Deaths. 

Mortality 
per  cent. 

"3 
'o 
3 

<3 

b< 

cj 

Iz; 
•g 

'G 

■2  — 

3  S 

-  be 
.2  o 

2  ^ 

Faucial,  Laryngeal, 
and  Nasal. 

he 
& 

li 

"o 
H 

'5 

3 

be 

a 
>, 

*5 

3 

ci 

z 
■a 

t3 

*o 

3- 

^  in 
.3  = 

3  h 
3  g 

Fauoial,  Laryngeal, 
and  Nasal. 

s 

"d 

O 

"d 

'3 

3 

bf 

rt 
-J 

c 

d 

Under  1  

1  to  2  

2  .,  3  

3  4  

4  ,,  5  

5  ,,  10  

10  ,.  15  

15  .,  20  

20  and  upwards    . . . 

6 
9 
7 

18 
9 

45 

16 
6 

14 

1 

10 
8 
20 
12 
39 
8 
1 
1 

7 

3 
4 
7 
4 

1 
4 

3 
2 
3 

1 
1 
1 

2 

8 
31 
21 
46 
30 
93 
24 

7 
15 

7 
19 
15 
38 
21 
84 
24 

7 
15 

1 
12 
6 
8 
9 
9 

3 
3 
1 
5 

3 
4 
2 

1 
1 

1 

7 
5 

11 
7 

15 
3 
1 

5 

1 

1 

3 

i 

1 

2 

1 

4 

18 
8 
18 
13 
19 
5 
2 
1 

4 
10 
6 
16 
10 
19 
5 
2 
1 

8 
2 
2 
3 

57-1 
52-6 
40-0 
42-1 
47-6 
22-6 
20-8 
28-5 
6-6 

00 
66-6 
33-3 
25-0 
33-3 
0-0 
00 
00 
0-0 

Total   

130 

100 

25 

15 

5 

275 

230 

45 

23 

50 

7 

7 

1 

88 

73 

15 

Mortality  per  cent. 

... 

17-6 

50-0 

28-0 

46-6 

20'0 

32-0 

31-7 

33-3 

NOETHEEN 

HOSPITAL. 

Under  1  

1  to  2  

^  3  

3  ,,  4  

4  ,,  5  

5  ,,  10  

10  ,,  15  

16  ,,  20  

20  and  upwards    . . . 

7 
7 

19 
12 
3 
3 

1 
1 

8 
1 

2 
2 

2 

1 

11 

10 
29 
13 
3 
3 

8 
8 
27 
13 
3 
3 

3 
2 
2 

1 
1 

1 
1 

1 

1 

2 
2 

i 

1 

1 
1 
1 

0-0 
0-0 
0-0 
0-0 
12-5 
3-7 
0-0 
0-0 
0-0 

0-0 
0-0 
0-0 
33-3 
50-0 
50-0 
0-0 
0-0 
0-0 

Total   

51 

11 

6 

1 

69 

62 

7 

2 

3 

5 

2 

3 

Mortality  per  cent. 

3-9 

0-0 

50-0 

0-0 

0-0 

7-2 

3-2 

42-8 

227 


Table  XXIIIa.  (continued). — Showing  the  site  of  the  affection  in  those  cases  in  which  Diphtheria 
baciUi  were  found  and  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage  mortality, 
at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1896. 


FOUNTAIN  HOSPITAL. 


Cases. 

Total 
Gases. 

Deaths. 

Total  Deaths. 

Mortality 
per  cent. 

Ages. 

s 

ci 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

V 

bo 

a 
>i 
3 
►J 

o 
H 

[d 

fa 

OJ 

ba 
c 

C3 

'5 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

u 
bo 
c 

rt 

o 

_d 
"c 
c 
rt 
fci 

-1 

'5 
b 

Ic 

1.,' 
ri 

Under  1  

1  to  2  

2  3  

3  „  4  

4  „  5  

5  ,,  10  

10   ,,  15  

15   ,,  20  

20  and  upwards  ... 

1 

14 
28 
50 
63 
196 
47 
8 
19 

15 
13 
23 
21 
63 
13 

3 
6 

11 
8 

11 

2 
4 
3 
2 

1 

2 

3 
2 

6 

1 

35 
53 
90 
96 
27(5 
60 
8 
19 

1 
29 
41 
73 
84 
259 
60 

8 
19 

6 
12 
17 
12 
17 

4 
7 

10 
11 
25 

3 

1 

11 
5 

11 
7 

24 
3 

1 
2 
2 
3 
4 

2 

3 
2 

1 

1 

19 
14 
28 
23 
54 
6 

1 

15 
12 
21 
18 
49 
6 

1 

4 
2 
7 

5 

0-0 
51-7 
29-2 
28-7 
21-4 
18-9 
10-0 
0-0 
5-2 

0-0 
66-6 
16-6 
41-1 
41-6 
29-4 
0-0 
0-0 
0-0 

Total   

426 

148 

39 

11 

14 

638 

574 

64 

01 

61 

12 

7 

4 

145 

122 

23 

Mortality  per  cent. 

14-3 

41-2 

30-7 

63-6 

28-5 

22-7 

21-2 

35  ■  J 

WESTERN  HOSPITAL. 


Under  1  

5 

5 

1 

2 

13 

10 

3 

3 

1 

1 

5 

3 

2 

30-0 

66-6 

1   to  2  

11 

25 

3 

4 

1 

44 

36 

8 

6 

9 

3 

3 

1 

22 

15 

7 

41-6 

87-5 

2    „  3  

33 

28 

12 

3 

1 

77 

61 

16 

4 

15 

6 

1 

1 

27 

19 

8 

31-1 

50-0 

3  4  

49 

38 

8 

1 

96 

87 

9 

9 

12 

1 

21 

1 

24-1 

11-1 

4   ,,  5  

39 

38 

10 

2 

89 

77 

12 

4 

19 

6 

i 

30 

23 

7 

29-8 

58-3 

5   ,,  10  

117 

73 

22 

7 

i 

220 

190 

30 

6 

23 

8 

2 

39 

29 

10 

15-2 

33-3 

10  15  

25 

16 

41 

41 

2 

5 

7 

7 

17-07 

0-0 

15   ,,  20  

10 

4 

14 

14 

2 

2 

2 

14-2 

0-0 

20  and  upwards     . . . 

15 

4 

19 

19 

0-0 

0-0 

Total   

304 

231 

56 

19 

3 

613 

535 

78 

31 

88 

25 

8 

2 

154 

119 

35 

1 

■■■ 

Mortality  per  cent.  |  ... 

10-1 

38-09 

44-6 

42-1 

66-6 

25-1 

22-2 

44-8 

EASTERN  HOSPITAL. 


Under  1  

4 

4 

8 

8 

1 

1 

2 

25-0 

0-0 

1   to  2  

7 

7 

7 

4 

25 

14 

11 

2 

1 

1 

4 

3 

1 

21-4 

9-09 

2    .,  3  

21 

17 

7 

45 

38 

7 

4 

5 

4 

13 

9 

4 

23-6 

57-1 

3  4  

37 

22 

18 

77 

59 

18 

9 

7 

2 

18 

l(i 

2 

27-1 

11-1 

4  5  

46 

19 

9 

1 

75 

65 

10 

8 

9 

3 

20 

17 

3 

26-1 

30-0 

5    ,,  10  

136 

34 

19 

2 

191 

170 

21 

16 

12 

O 

1 

28 

4 

16-4 

19-04 

10    „  15  

39 

6 

5 

50 

45 

5 

3 

2 

5 

11-1 

0-0 

15    ,,  20  

4 

4 

4 

0-0 

0-0 

20  and  upwards    . . . 

15 

1 

16 

16 

0-0 

0-0 

Total   

309 

110 

65 

7 

491 

419 

72 

43 

37 

12 

2 

94 

80 

14 

Mortality  per  cent. 

13-9 

33-6 

18-4 

28-5 

0-0 

191 

19-09 

19-4  1  ... 

SOUTH-EASTERN  HOSPITAL. 


Under  1  

9 

5 

1 

]5 

14 

1 

2 

4 

1 

7 

(i 

1 

42-8 

100-0 

1   to  2  

9 

9 

10 

2 

3 

33 

18 

15 

2 

5 

4 

15 

7 

8 

38-8 

53-3 

2   ,,  3  

28 

7 

13 

3 

51 

35 

16 

7 

1 

6 

1 

15 

8 

7 

22-8 

43-7 

3   ,,  4  

43 

11 

19 

3 

1 

77 

54 

23 

11 

6 

2 

1 

20 

17 

3 

31-4 

13-04 

4   ,,  5  

51 

12 

15 

2 

4 

84 

63 

21 

5 

3 

2 

1 

11 

8 

3 

12-6 

14-2 

5   ,,  10  

139 

35 

16 

1 

191 

174 

17 

19 

10 

2 

1 

32 

29 

3 

16-6 

17-6 

10   ,,  15  

32 

6 

2 

1 

41 

38 

3 

5 

1 

1 

7 

6 

1 

15-7 

33-3 

15   ,,  20  

5 

3 

8 

8 

2 

2 

2 

25-0 

0-0 

20  and  upwards  ... 

8 

1 

9 

9 

2 

2 

2 

22-2 

0-0 

Total   

324 

89 

76 

.  7 

13 

509 

413 

96 

53 

32 

18 

4 

4 

111 

85 

26 

Mortality  per  cent. 

16-3 

35-9 

23-6 

57-1 

30-7 

21-8 

20 -.5 

27-08 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

1 

7 

8 

8 

2 

2,)-U 

0.0 

1   to  2  

1 

11 

6 

5 

2 

1 

5 

3 

33-3 

60-0 

2   ,,  3  

7 

10 

5 

3 

25 

17 

8 

1 

1 

2 

(i 

3 

3 

17-6 

37-5 

3  4  

6 

18 

1 

O 

28 

24 

4 

2 

1 

1 

4 

2 

2 

8-3 

50-0 

4   ,,  5  

15 

18 

4 

4 

41 

33 

8 

6 

2 

8 

6 

2 

18-1 

25-0 

5   „  10  

58 

74 

9 

9 

150 

132 

18 

10 

24 

4 

38 

34 

4 

25-7 

22-2 

10   ,,  15  

22 

18 

40 

40 

1 

4 

0 

5 

12-5 

0-0 

15   ,,  20  

1 

1 

1 

1 

1 

1 

100-0 

0-0 

20  and  upwards 

"i 

3 

7 

7 

0-0 

0-0 

Total   

114 

154 

21 

22 

311 

268 

43 

13 

42 

O 

11 

69 

55 

14 

Mortality  per  cent. 

11-4 

27-2 

14-2 

50-0 

0-0 

22-1 

20-5 

32-5 
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Table  XXIIIa.  (continued). — Showing  the  site  of  the  affection  in  those  cases  in  which  Diphtheria 
bacilli  were  found  and  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage  mortaUty, 
at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1896. 


NORTH-WESTERN  H(JSPITAL. 


Cases. 

Total 
Cases. 

Deaths. 

Total  Deaths. 

-Mortality 
per  cent. 

"3 

a; 

"3 

CC  . 

jl 
_-c 
■is 

1 

Ages. 

*3 

3 

rt 
*o 

5^ 
—  to 
.2  F 

II 

bo  . 

J?  s 

3 
(« 

ba 
p 

o 
E-i 

d 

*o 

i 

"ci 
be 
>> 

3 
=3 
Bn 

■a 

■a  . 

§1 
II 

Is 

O 

H 

cS 
be 

S 

1 

E" 

Under  1  

3 

1 

4 

3 

1 

1 

1 

2 

1 

1 

33-3 

100-0 

1  to  2  

12 

6 

6 

2 

26 

18 

8 

4 

5 

2 

2 

13 

9 

4 

.50-0 

50-0 

2   .,  3  

20 

8 

6 

1 

2 

37 

28 

9 

8 

3 

2 

1 

14 

11 

3 

39-2 

33-3 

3   .,  4  

39 

11 

5 

9 

2 

59 

50 

9 

11 

4 

2 

1 

18 

15 

3 

30-0 

33-3 

4   ,,  5  

37 

8 

6 

1 

55 

45 

10 

10 

7 

3 

2 

1 

23 

17 

6 

37-7 

60-0 

5   ,,  10  

96 

40 

10 

1 

153 

136 

17 

20 

24 

1 

4 

49 

44 

5 

32-3 

29-4 

10  15  

14 

1 

1 

16 

15 

1 

1 

1 

2 

1 

1 

6-6 

100-0 

15   ,,  20  

2 

2 

2 

0-0 

0-0 

20  and  upwards 

2 

2 

2 

0-0 

0-0 

Total   

225 

74 

35 

14 

(i 

354 

299 

55 

55 

43 

12 

9 

2 

121 

98 

23 

Mortality  per  cent. 

24.4 

58'1 

34-2 

64-2 

33-3 

34-1 

32-7 

41-8 

NORTH-EASTERN  HOSPITAL. 


Under  1  

0-0 

0-0 

1   to   2   ... 

1 

1 

1 

1 

1 

1 

0-0 

100-0 

2   ,,  3  

2 

1 

3 

2 

1 

1 

1 

1 

0-0 

100-0 

8   ,,  4  

1 

1 

1 

0-0 

0-0 

4  5  

1 

2 

2 

5 

3 

2 

1 

1 

1 

33-3 

0-0 

5    „  10  

1 

2 

2 

5 

3 

2 

2 

1 

3 

2 

"i 

66-6 

50-0 

10    .,  15  

2 

2 

2 

1 

1 

50-0 

0-0 

15   „  20  

0-0 

0-0 

20  and  upwards 

1 

i 

i 

0-0 

0-0 

Total   

4 

5 

2 

18 

11 

7 

1 

3 

1 

2 

7 

4 

3 

Mortality  per  cent. 

14-2 

75-0 

20-0 

100-0 

0-0 

38-8 

36-3 

42-8 

... 

BROOK  HOSPITAL. 


Under  1  

4 

1 

1 

6 

5 

1 

1 

1 

1 

0-0 

100-0 

1   to  2  

1 

0 

2 

3 

1 

13 

7 

6 

3 

2 

1 

6 

3 

3 

42-8 

50-0 

2   .,  3  

5 

5 

3 

13 

10 

3 

2 

2 

2 

0-0 

66-6 

3   „  4  

7 

15 

1 

i 

24 

22 

2 

1 

"4 

5 

5 

22-7 

0-0 

4    ,,  5  

9 

11 

2 

2 

24 

20 

4 

2 

5 

1 

8 

7 

1 

35-0 

25-0 

5  .,10  

36 

31 

5 

i 

73 

67 

6 

5 

11 

1 

17 

16 

1 

23-8 

16-6 

10    .,  15  

8 

4 

12 

12 

1 

1 

1 

8-3 

0-0 

15    ,,  20  

2 

2 

2 

0-0 

0-0 

20  and  upwards 

3 

1 

4 

4 

0-0 

0-0 

Total   

75 

74 

14 

5 

3 

171 

149 

22 

8 

24 

5 

2 

1 

40 

32 

8 

Mortality  per  cent. 

10-6 

32-4 

35-7 

40-0 

33-3 

23-3 

21-4 

36-3 

NORTHERN  HOSPITAL. 


Under  1  

... 

... 

0-0 

0-0 

1  to  2  

0-0 

0-0 

2   ,,  8  

1 

1 

1 

... 

0-0 

0-0 

3   ,,  4  

18 

4 

3 

1 

26 

22 

4 

1 

1 

1 

4-5 

0-0 

4   ,,  5  

13 

2 

15 

15 

0-0 

0-0 

5    ..  10  

89 

7 

1 

97 

96 

i 

2 

2 

2 

2-08 

0-0 

10   ,,  15  

29 

2 

31 

31 

0-0 

0-0 

15   „  10  

7 

7 

7 

0-0 

0-0 

20  and  upwards 

2 

2 

2 

0-0 

0-0 

Total   

159 

15 

4 

1 

179 

174 

5 

3 

3 

3 

Mortality  per  cent. 

1-8 

0-0 

0-0 

0-0 

0-0 

1-6 

1-7 

0-0 

GORE  FARM  HOSPITAL. 


Under  1  

0-0 

0-0 

1  to  2  

0-0' 

0-0 

2   „  3  

1 

0-0 

0-0 

8   „  4  

3 

1 

4 

0 

1 

0-0 

0-0 

4   „  5  

8 

8 

8 

0-0 

0-0 

5   ,,  10  

32 

2 

34 

32 

2 

0-0 

0-0 

10   „  15  

10 

10 

10 

0-0 

0-0 

15  20  

0-0 

0-0 

20  and  upwards    .  1 . 

1 

1 

1 

0-0 

0-0 

Total      ...  ... 

54 

2 

1 

57 

54 

3 

Mortality  per  cent. 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

229 


Table  XXIVa. — Showing  the  site  of  the  affection  in  those  cases  in  which  Diphtheria  bacilli  were  found, 
but  in  which  no  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage  mortality, 
at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1895. 


FOUNTAIN  HOSPITAL. 


Cases. 

Total 
Cases. 

Deatlis. 

Total  Deaths. 

Mortality 
per  cent. 

Ages. 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

a; 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Laryngeal. 

Under  1  

1  to  2  

2  „    3  ...   

3  4  

4  ,.  5  

5  „  10  

10  ,,  15  

15      20  ,  

20  and  upwards    . . . 

4 
14 
26 
29 
35 
142 
61 
29 
25 

2 
1 
1 
4 
3 
7 
1 

i 

4 
4 
1 

1 
3 

i 
1 

6 
20 
31 
34 
39 
152 
63 
29 
26 

6 
15 
27 
33 
38 
149 
62 
29 
26 

5 
4 
1 
1 

1 

2 
3 
6 

10 
3 

10 
2 
2 
1 

"l 
1 

1 

4 
1 

2 
6 

10 
12 
3 
11 
2 
2 
2 

2 
3 
6 

11 
3 

11 
2 
2 
2 

3 
4 
1 

33-3 
20-0 
22-2 
33-3 
7-8 
7-3 
3'2 

6-  9 

7-  6 

0-0 
00-0 
100-0 
100-0 
0-0 
0-0 
0-0 
0-0 
0-0 

Total   

365 

20 

13 

... 

2 

400 

385 

15 

39 

3 

8 

50 

42 

8 

Mortality  per  cent. 

! 

10-6 

15-0 

01-5 

0-0 

0-0 

12-5 

10-9 

53-3 

WESTERN  HOSPITAL. 


Under  1  

2 

1 

o 

3 

0-0 

0  •(  1 

1  to  2  

1 

3 

1 

5 

4 

1 

3 

':> 

3 

75-0 

0-0 

2  ,,  3  

10 

2 

1 

13 

12 

1 

1 

1 

1 

8-3 

0-0 

3,,  4  

17 

5 

22 

22 

3 

5 

5 

22-7 

0-0 

4  ,,  5  

11 

6 

2 

19 

17 

2 

2 

2 

2 

11-7 

0-0 

5  ,,  10  

41 

5 

5 

51 

46 

5 

2 

1 

1 

4 

3 

1 

6-5 

20-0 

10  ,,  15  

27 

::: 

27 

27 

1 

1 

1 

3-7 

0-0 

16  ,,  20  

10 

1 

11 

11 

1 

1 

1 

9-09 

0-0 

20  and  upwards  ... 

38 

38 

38 

1 

1 

1 

2-6 

0-0 

Total   

157 

23 

189 

180 

9 

7 

10 

1 

18 

17 

1 

Mortality  per  cent. 

... 

4-4 

43-4 

11-1 

0-0 

0-0 

9-5 

9-4 

11-1 

EASTERN  HOSPITAL. 


Under  1  

1 

1 

1 

2 

1 

1 

1 

2 

1 

1 

50-0 

1000 

1  to  2  

1 

6 

2 

1 

10 

7 

3 

6 

1 

1 

8 

6 

2 

85-5 

66-6 

2  „  3  

11 

17 

4 

3 

35 

28 

7 

3 

7 

3 

2 

15 

10 

5 

35-7 

71-4 

3  „  4  

18 

10 

3 

1 

3 

35 

28 

7 

4 

6 

1 

1 

12 

10 

2 

35-7 

28-5 

4  „  5  

29 

11 

4 

4 

1 

49 

40 

9 

3 

6 

1 

3 

13 

U 

4 

22-5 

44-4 

5  „  10  

100 

21 

12 

4 

3 

140 

121 

19 

11 

9 

3 

4 

1 

28 

20 

8 

16-5 

42-1 

10  „  15   

68 

7 

1 

76 

75 

1 

3 

1 

4 

4 

5-3 

0-0 

15  ,,  20  

27 

... 

27 

27 

1 

1 

1 

3-7 

0-0 

20  and  upwards  ... 

28 

3 

31 

31 

0-0 

0-0 

Total   

283 

76 

27 

12 

8 

406 

35'.) 

47 

26 

35 

10 

10 

2 

83 

61 

22 

Mortality  per  cent. 

... 

9-1 

46-05 

37-03 

83-3 

25-0 

20-4 

16-9 

46-8 

SOUTH-EASTERN  HOSPITAL. 


Under  1  

1 

...  !  1 

1 

0-0 

0-0 

1  to  2  

1 

2 

1 

4 

3 

1 

1 

1 

1 

0-0 

100-0 

2  3  

4 

1 

1 

6 

5 

1 

1 

1 

1 

3 

2 

1 

40-0 

1000 

3  „  4  

6 

2 

8 

8 

1 

1 

1 

12-5 

0-0 

4„  5  

8 

1 

9 

9 

0-0 

0-0 

6  „  10  

28 

5 

1 

34 

33 

1 

2 

2 

1 

5 

4 

1 

12-1 

100-0 

10  .,  15  ....   

12 

2 

14 

14 

0-0 

0-0 

15  ,,  20  

5 

5 

5 

0-0 

0-0 

20  and  upwards  ... 

13 

13 

13 

0-0 

0-0 

Total   

78 

13 

1 

1 

1 

94 

91 

3 

4 

3 

1 

1 

1 

10 

7 

Mortality  per  cent. 

5-1 

23-07 

100-U 

100-0 

100-0 

10-6 

7-6 

100-0 

1 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

1 

1 

2 

2 

0-0 

0-0 

1  to  3  

1 

1 

1 

0-0 

0-0 

2  ,,  3  

4 

2 

1 

7 

6 

1 

1 

1 

1 

0-0 

100  0 

3  ,,  4  

5 

4 

1 

10 

9 

1 

2 

2 

2 

22-2 

00 

4  5  

7 

3 

10 

10 

1 

1 

1 

10-0 

0-0 

5  ,,  10  

46 

10 

1 

57 

56 

1 

1 

1 

2 

2 

3-5 

0-0 

10  ,,  15  

22 

6 

28 

28 

1 

1 

1 

3-5 

0-0 

15  20  

11 

1 

12 

12 

0-0 

0-0 

20  and  upwards  ... 

13 

1 

14 

14 

0-0 

0-0 

Total   

110 

28 

3 

141 

138 

3 

4 

2 

1 

7 

6 

1 

Mortality  per  cent. 

3-6 

7-1 

33-3 

0-0 

0-0 

4-9 

4-3 

33-3 

230 


Table  XXIVa.  {continued). — Showing  the  site  of  the  affection  in  those  cases  in  which  Diphtheria 
bacilli  were  found,  but  in  which  no  Antitoxic  Serum  was  injected.  The  total  deaths  and 
percentage  mortality,  at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1895. 


NORTH-WESTERN  HOSPTTAL. 


Gases. 

Total 
Cases. 

Deaths. 

Total  Deaths. 

Mortaht.N 
per  cent. 

Ages. 

3 

2; 
i 

is 

1 

•3  ^■ 

rt  C 

■E3  ^ 

(V 
CD 
C 

rt 
►J 

"5 

O 

*3 

CO 

s 

>1 
a 

i 

!z; 

§ 

'3 
*o 

■a  ■ 

C5  O 

-3  in 

s  = 

■3 

bo  . 
ei  C 

i 

<D 

c 

"3 
"o 
H 

'3 

3 

bo 

a 

3 
U4 

Under  1  

2 

1 

1 

4 

3 

1 

0-0 

O'O 

1  to  2  

10 

4 

2 

1 

1 

18 

14 

4 

4 

2 

2 

i 

1) 

6 

3 

42-8 

75-0 

2  3  

21 

9 

4 

1 

35 

30 

5 

2 

8 

1 

11 

10 

1 

33-3 

20-0 

3  ,,  4  

30 

13 

4 

2 

49 

43 

6 

10 

2 

2 

14 

12 

2 

27-9 

33-3 

4  ,,  5  

23 

7 

4 

3 

37 

30 

7 

2 

4 

2 

2 

10 

6 

4 

20-0 

57  1 

5  ,,  10  

99 

31 

7 

1 

138 

130 

8 

8 

12 

2 

22 

20 

2 

15-3 

25-0 

10  ,,  15  

32 

1 

1 

1 

35 

33 

2 

3 

3 

3 

9-09 

GO 

15  ,,  20  

10 

10 

10 

0-0 

0-0 

20  and  upwards    . . . 

20 

20 

20 

0-0 

0-0 

Total   '. 

247 

66 

23 

6 

4 

346 

313 

33 

29 

28 

7 

5 

69 

57 

12 

Mortality  per  cent. 

11-7 

42-4 

30-4 

83-3 

0-0 

19-9 

18-2 

36-3 

NORTH-EASTERN  HOSPITAL. 

Uuder  1  

0-0 

0-0 

1  to  2  

1 

1 

1 

2 

1 

1 

1 

1 

0-0 

100-0 

2  „  3  

3 

5 

3 

2 

13 

8 

5 

2 

3 

2 

7 

2 

5 

25-0 

100-0 

3  „  4  

5 

2 

2 

1 

10 

7 

3 

1 

1 

2 

1 

1 

14-2 

33-3 

4  ,,  5  

5 

1 

6 

6 

1 

1 

1 

16-6 

0-0 

5  ,,  10  

16 

2 

18 

16 

2 

2 

2 

2 

0-0 

100-0 

10  ,,  15  

5 

1 

6 

5 

1 

0-0 

0-0 

15  ,,  20  

0-0 

0-0 

20  and  upwards  ... 

2 

2 

2 

0-0 

0-0 

Total   ; 

37 

9 

8 

4 

58 

46 

12 

1 

3 

6 

3 

13 

4 

9 

Mortality  per  cent. 

2-7 

33-3 

75-0 

75-0 

0-0 

22-4 

8-6 

75-0 

NORTHERN  HOSPITAL. 


Under  1  

0-0 

0-0 

1  to  2  

0-0 

0-0 

2  ,^5 

2 

2 

2 

0-0 

0-0 

3  \\  4  

10 

1 

11 

11 

0-0 

0-0 

4  ,,  5  

18 

19 

18 

1 

0-0 

0-0 

5  ,,  10  

58 

5 

63 

63 

1 

1 

1 

1-5 

0-0 

10  ,,  15  

17 

2 

19 

19 

0-0 

0-0 

15  ,,  20  

7 

7 

7 

0-0 

0-0 

20  and  upwards  ... 

1 

1 

1 

0-0 

0-0 

Total   

113' 

8 

1 

122 

121 

1 

1 

1 

1 

Mortality  per  cent. 

0-0 

12-5 

0-0 

0-0 

0-0 

0-8 

0-8 

0-0 

231 


Table  XXIVa.  (continued). — Showing  the  site  of  the  affection  in  those  cases  in  which  Diphtheria 
bacilli  were  found,  but  in  which  no  Antitoxic  Serum  was  injected.  The  total  deaths  and 
percentage  mortality,  at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1896. 


FOUNTAIN  HOSPITAL. 


Cases. 

Total 
Cases. 

1 

Deaths. 

Total  Deaths. 

Mortality 
per  cent. 

Ages. 

Fauoial. 

Fauoial  and  Nasal. 

Fauoial  and 
Laryngeal. 

Fauoial,  Laryngeal, 
1        and  Nasal. 

Laryngeal 

Total. 

.2  bi 

CJ  c 

3  > 
e3  - 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

s 

rt 
J 

Faucial. 

Laryngeal. 

Under  1  

1  to  2  

2  ,,  3  

3  ,,  4  

4  ,,  5  

5  „  10  

10  ,,15  

15   ,,  20  

20  and  upwards 

3 
5 
4 
25 
23 
116 
49 
20 
24 

1 

3 
4 
4 
3 
10 
2 
1 
1 

i 
1 

1 

3 
1 
1 

4 
12 
10 
31 
26 
126 
51 
21 
25 

4  .. 

8  ' 
8 
29 

26  .. 
126  .. 
51  .. 
21  .. 

25  .. 

2 

1  1 

2 

2  3 
1 
3 

1 
2 

1 

1 
4 

i 

1 

3 

; 

3 
7 
2 
5 
2 
7 

3 
3 
1 
3 
2 
7 

4 
1 
2 

75-0 
37-5 
12-5 
10-3 
7-6 
5-5 
0-0 
0-0 
0-0 

0-0 
100-0 
.TO-0 
100-0 
0-0 
0-0 
0-0 
0  0 
0-0 

Total   

269 

29 

2 

1 

5 

306 

298 

3  1  10 

9 

1 

1 

5 

26 

19 

7 

Mortality  per  cent. 

31-03 

50-0 

100-0 

100-0 

6-3 

87-5 

WESTERN  HOSPITAL. 


Under  1  

1 

1 

1 

I 

1 

1 

100  0 

0-0 

1  to  2  

9 

9 

9 

1 

1 

1 

11-1 

0-0 

2    ,,  3  

8 

7 

15 

15 

2 

3 

5 

5 

33-3 

0-0 

3  4  

14 

5 

19 

19 

1 

1 

2 

2 

10-5 

0-0 

4   .,  5  

20 

8 

28 

28 

1 

2 

3 

3 

10-7 

0-0 

5   ,,  10  

56 

15 

1 

72 

71 

1 

1 

1 

1 

1-4 

0-0 

10   ,,  15  

44 

6 

50 

50 

3 

3 

3 

6-0 

0-0 

15   ,,  20  

20 

1 

21 

21 

1 

1 

1 

4-7 

0-0 

20  and  upwards    . . . 

54 

2 

56 

56 

0-0 

0-0 

Total   

226 

44 

1 

271 

270 

1 

11 

6 

17 

17 

Mortality  per  cent. 

4-8 

13-6 

0-0 

0-0 

0-0 

6-2 

6-2 

0-0 

EASTERN  HOSPITAL. 


Under  1  

1 

1 

2 

1 

1 

1 

1 

1 

0-0 

100-0 

1  to  2  

3 

3 

6 

6 

1 

1 

2 

33-3 

0-0 

2    .,  3  

12 

2 

1 

15 

14 

1 

1 

2 

3 

21-4 

0-0 

3    ..  4  

18 

3 

21 

21 

2 

2 

9-5 

0-0 

4    ,.  5  

17 

5 

22 

22 

1 

1 

1 

4-5 

0-0 

5    ,,  10  

82 

4 

1 

2 

89 

86 

3 

4 

1 

5 

4 

1 

4-6 

33-3 

10   ,,  15  

47 

47 

47 

1 

1 

1 

2-1 

0-0 

15   ,,  20  

6 

6 

6 

0-0 

0-0 

20  and  upwards  ... 

24 

2 

26 

26 

0-0 

0-0 

Total   

209 

20 

2 

3 

234 

229 

5 

9 

4 

15 

13 

2 

Mortality  per  cent. 

4-3 

20-0 

0-0 

66-6 

0-0 

6-4 

5-6 

40-0 

SOUTH-EASTERN  HOSPITAL. 


Under  1  

5 

5 

2 

2 

40-0 

(1-0 

1  to  2  

4 

3 

7 

7 

1 

3 

4 

4 

57-1 

0-0 

2    ,,  3  

18 

2 

1 

21 

20 

1 

5 

1 

6 

6 

30-0 

0-0 

3    ,,  4  

9 

1 

1 

1 

12 

10 

2 

1 

1 

1 

3 

1 

2 

10-0 

100-0 

4    „  5  

16 

3 

1 

20 

19 

1 

2 

1 

1 

4 

3 

1 

15-7 

100-0 

5    ,,  10  

53 

6 

2 

61 

59 

2 

5 

5 

5 

8-4 

0-0 

10   ,,  15  

25 

1 

26 

26 

0-0 

0-0 

15   ,,  20  

13 

13 

13 

0-0 

0-0 

20  and  upwards    . . . 

25 

1 

26 

26 

0-0 

0-0 

Total   

168 

17 

5 

1 

191 

185 

6 

16 

5 

2 

1 

24 

21 

3 

Mortality  per  cent. 

9-5 

29-4 

40-0 

0-0 

100-0 

12-5 

11-3 

50-0 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

1 

1 

2 

2 

1 

1 

1 

50-0 

0-0 

1  to  2  

3 

1 

:::  4 

4 

2 

2 

2 

50-0 

0-0 

2   ,.  3  

2 

2 

2 

2 

2 

2 

100-0 

0-0 

3   ,,  4  

8 

1 

9 

9 

2 

2 

2 

22-2 

0-0 

4   ,,  5  

4 

1 

5 

5 

1 

1 

1 

20-0 

0-0 

5   ,,  10  

61 

13 

74 

74 

1 

1 

.> 

2 

2-7 

0-0 

lO   ,,  15  

30 

5 

35 

35 

0-0 

0-0 

15   „  20  

14 

3 

17 

17 

0-0 

0-0 

20  and  upwards  ... 

22 

22 

22 

0-0 

0-0 

Total   

145 

25 

170 

170 

8 

10 

10 

Mortality  per  cent. 

5-5 

8-0 

0-0 

0-0 

0-0 

5-8 

5-8 

0-0 

232 


Table  XXIVa.  {continued). — Showing  the  site  of  the  affection  in  those  cases  in  which  Diphtheria 
bacilli  were  found,  but  in  which  no  Antitoxic  Serum  was  injected.  The  total  deaths  and 
percentage  mortality,  at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1896. 


NOKTH-WESTERN  HOSPITAL. 


Cases. 

Total 
Cases. 

Deaths. 

Total  Deaths. 

-Mortality 
per  cent. 

Ages. 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Fauoial. 

eS 
(U 

tc 
c 

S 

Fauoial. 

Faucial  and  Nasal. 

_  to 

e3  c 

C3 

at 

Sao  . 
=  1 

■5 

1 

1" 

s 

Total. 

'o 

e3 
t. 

tJj 
f.. 

3 

'o 

S 

ci 
c- 
b£ 

Under 

1  

2 

2 

4 

4 

1 

1 

1 

25-0 

0-0 

1  to 

2  

5 

5 

1 

i 

12 

10 

2 

4 

4 

i 

1 

10 

8 

2 

80-0 

1000 

9 

—     ) ) 

3  

25 

12 

3 

2 

42 

37 

5 

7 

8 

1 

16 

15 

1 

40-5 

20.0 

3  „ 

4  

26 

10 

3 

1 

"i 

44 

36 

8 

5 

9 

1 

1 

16 

14 

2 

38-8 

25  0 

4 

5...   

47 

8 

4 

59 

55 

4 

9 

7 

1 

17 

16 

1 

29-09 

25  0 

5 

10  

118 

14 

6 

4 

142 

132 

10 

17 

5 

1 

3 

26 

22 

4 

16-6 

40-0 

10  „ 

15  

46 

4 

50 

50 

2 

2 

2 

4-0 

0  0 

15  ,, 

20  

9 

1 

10 

10 

0-0 

0-0 

20  and  upwards 

14 

14 

14 

0-0 

0-0 

Total   

292 

56 

17  • 

8 

4 

377 

348 

29 

44 

34 

3 

6 

1 

88 

78 

10 

Miirtalit}'  per  cent. 

... 

15-06 

60-7 

17-6 

75-0 

25-0 

23-3 

22-4 

34-4 

NORTH-EASTERN  HOSPITAL. 


Under  1  

0-0 

0-0 

1  to  2  

1 

i 

2 

1 

1 

0-0 

0-0 

2   „  3  

2 

1 

3 

2 

1 

0-0 

0-0 

3   „  4  

3 

3 

3 

0-0 

0-0 

4   „  5  

2 

1 

3 

3 

0-0 

0-0 

5   ,,  10  

8 

1 

9 

9 

1 

1 

2 

2 

22-2 

00 

10   „  15  

4 

1 

5 

5 

0-0 

0-0 

15   „  20  

2 

2 

2 

0-0 

0-0 

20  and  upwards 

2 

2 

2 

0-0 

0-0 

Total   

23 

4 

1 

1 

29 

27 

2 

1 

1 

2 

2 

Mortality  per  cent. 

4-3 

25-0 

0-0 

0-0 

0-0 

G-8 

7-4 

0-0 

BROOK  HOSPITAL. 


Under  1  

1 

1 

1 

0-0 

0-0 

1  to  2  

1 

1 

1 

0-0 

0-0 

2   ,,  3  

1 

i 

2 

2 

0-0 

0-0 

3  4  

4 

1 

1 

6 

5 

1 

0-0 

0-0 

4   ,.  5  

3 

2 

5 

5 

1 

1 

1 

20-0 

0-0 

5   .,  10  

14 

7 

21 

21 

0-0 

0-0 

10   ,.  1.^  

8 

1 

9 

9 

0-0 

0-0 

15  ,,20  

4 

4 

4 

0-0 

0-0 

20  and  upwards  ... 

4 

4 

4 

0-0 

0-0 

Total   

40 

12 

1 

53 

52 

1 

1 

1 

1 

Mortality  per  cent. 

0-0 

8-3 

0-0 

0-0 

0-0 

1-8 

1-9 

0-0 

NORTHERN  HOSPITAL. 


Under  1... 

1  to  2... 

2  3... 

3  .,  4... 

4  ,,  5... 
5 

10 
15 


10... 
15... 
2(1... 


20  and  upward 


0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

3-1 

00 

0-0 

0  0 

0-0 

0-0 

0-0 

0-0 

Total 


70 


Mortality  per  cent. 


1-4 


0-0 


0  0 


0-0 


0  0 


1-3 


1-3 


0-0 


GORE  EARM  HOSPITAL. 


Under  1  

1  to  2  

2    ,,  3  

3    .,  4  

1 

4    ,,  5  

1 

5  ,,10  

11 

1 

10    ,,  15  

10 

15    „  20   .... 

20  and  upwards 

Total     ...  ... 

23 

1 

Mortality  per  cent. 

24 


1 

1 

1 

1 

12 

12 

10 

10 

24 


0-0 


0-0 


0-0 


0-0 


0-0 


0-0  0-0 


0-0 


0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

233 


Table  XXVa. — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria  bacilli  were 
found,  but  in  which  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage  mortality, 
at  diflferent  ages,  amongst  these  sets  of  cases  are  also  shown. 

1895. 


FOUNTAIN  HOSPITAL. 


Cases. 

Total 
Cases. 

Death.s. 

Total  Deaths. 

Jlortality 
per  cent. 

li 

Ages. 

Faucial. 

Faucial  and  Nas 

Faucial  and 
Laryngeal. 

Faucial,  Laryng 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

1  Laryngeal. 

1  Faucial. 

Faucial  and  Nai 

Faucial  and 
Laryngeal. 

Faucial,  Laryng 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

'3 
*o 

3 

Laryngeal. 

Under  1  

1 

1 

1 

0-0 

0-0 

1  to  2  

2 

2 

2 

*> 

2 

2 

100-0 

0-0 

3   „  3  

1 

i 

1 

3 

2 

1 

0-0 

0-0 

3   „  4  

1 

2 

3 

1 

2 

1 

1 

2 

i 

1 

100-0 

50-0 

4   „  5  

2 

2 

2 

0-0 

0-0 

5   „  10  

9 

9 

9 

1 

i 

1 

ll'l 

0-0 

10   „  15  

3 

1 

4 

3 

1 

0-0 

0-0 

15   „  20  

2 

;;; 

2 

2 

0-0 

0-0 

20  and  upwards 

1 

1 

1 

0-0 

0-0 

Total   

22 

1 

4 

27 

23 

4 

4 

1 

5  4 

1 

Mortality  per  cent. 

j 

18-1 

0-0 

25-0 

0-0 

0-0 

18-5 

17-3 

25-0 

! 

WESTERN  HOSPITAL. 


Under  1  

2 

2 

2 

0-0 

0-0 

1  to  2  

5 

2 

2 

9 

7 

2 

2 

28-5 

0-0 

2   „  3  

8 

1 

12 

11 

1 

1 

1 

1 

9-09 

0-0 

3   ,.  4  

3 

2 

2 

7 

5 

2 

1 

2 

:! 

3 

60-0 

0-0 

i   „  5  

1 

1 

2 

2 

0-0 

0-0 

5   „  10  

22 

22 

22 

0-0 

0-0 

10   ,,  15  

7 

"7 

'7 

0-0 

0-0 

15   ,,  20  

2 

2 

2 

0-0 

0-0 

20  and  upwards 

10 

10 

10 

1 

1 

i 

10-0 

0-0 

Total   

60 

8 

4 

1 

73 

(58 

5 

4 

3 

7 

7 

Mortality  per  cent. 

(5 -(5 

37-5 

0-0 

0-0 

0-0 

9-5 

10-2 

0-0 

EASTERN  HOSPITAL. 

Under  1  

2 

1 

3 

*> 

2 

1 

3 

100-0 

0-0 

1  to  2  

2 

2 

2 

i 

7 

4 

•i» 

1 

'2 

2 

1 

(; 

3 

75-0 

100-0 

2  3 

7 

1 

8 

8 

1 

1 

2 

25-0 

0-0 

3   ,,  4  

2 

2 

2 

6 

4 

2 

1 

1 

1 

0-0 

50-0 

4    „  5  

3 

3 

0 

6 

•> 

2 

2 

33-3 

0-0 

5   ,,  10  

13 

4 

2 

19 

17 

1 

3 

17-6 

0-0 

10   „  15  

7 

3 

1 

11 

10 

1 

1 

1 

2 

20-0 

0-0 

15  ,,20  

1 

1 

1 

0-0 

0-0 

20  and  upwnrds    . . . 

0-0 

0-0 

Total   

■M 

IG 

7 

1 

01 

53 

8 

7 

8 

a 

1 

19 

15 

4 

Mortality  per  cent. 

18-9 

.50-0 

42-8 

100-0 

0-0 

31-1 

28-3 

.50-0 

SOUTH-EASTERN  HOSPITAL. 


Under  ]  

1 

1 

1 

0-0 

0-0 

1  to  2  

2 

1 

1 

4 

3 

... 

0-0 

0-0 

2   ,,  3  

2 

1 

1 

4 

1 

1 

1 

33-3 

0-0 

3   „  4  

7 

4 

11 

11 

1 

1 

1 

9-09 

0-0 

4   ,,  5  

4 

1 

7 

(i 

1 

1 

1 

1 

16-6 

0-0 

5   „  10  

19 

3 

25 

22 

3 

1 

1 

1 

0-0 

33-3 

10  „  15  

16 

1 

17 

17 

11-7 

0-0 

15  „  20  

8 

8 

8 

0-0 

0-0 

20  and  upwards    . . . 

12 

12 

12 

0-0 

0-0 

Total   

71 

12 

G 

89 

83 

6 

3 

2 

1 

6 

5 

1 

Mortality  per  cent.  [  ... 

... 

4-2 

l(!-6 

i6-(; 

0-0 

0-0 

0-7 

i;-02 

16-6 

SOUTH-WESTERN  HOSPITAL. 

Under  1  

1 

2 

1 

4 

1 

1 

1 

1 

3 

1 

66 -G 

100-0 

1   to  2  

1 

1 

1 

0-0 

0-0 

2   „  3  

2 

1 

2 

i 

0-0 

0-0 

3  4  

5 

1 

9 

8 

1 

1 

"2 

1 

4 

3 

1 

37-5 

100-0 

4    ,,  5  

1 

2 

1 

4 

1 

1 

1 

1 

33-3 

0-0 

5  10  

6 

4 

3 

13 

10 

3 

1 

i 

1 

2 

1 

20-0 

33-3 

10    ,,  15  

2 

5 

5 

0-0 

0-0 

15    ,,  20  

0-0 

0-0 

20  and  upwards  ... 

0-0 

0-0 

Total   

15 

17 

6 

1 

39 

32 

7 

4 

4 

2 

1 

11 

8 

■' 

Mortality  per  cent. 

... 

20-6 

23 -.1 

100-0 

0-0 

28-2 

25-0 

42-8 

234 


Table  XXVa.  (contimted). — Showing  the  site  of  the  afifection  in  those  cases  in  which  no  Diphtheria  bacilli 
were  found,  but  in  which  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage  mortality, 
at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1895. 


NOKTH-WESTERN  HOSPITAL. 


Cases. 

Total 
Cases. 

Deaths. 

Total  Deaths. 

Mortality 
per  cent. 

Ages. 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Nasal,  and 
Laryngeal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Nasal,  and 
Laryngeal. 

Laryngeal. 

o 
H 

Faucial. 

Laryngeal. 

Faucial. 

a 

bx. 

Under  1  

1 

1 

1 

1 

1 

100-0 

0-0 

1   to  2  

4 

2 

1 

7 

6 

1 

2 

2 

i 

5 

I 

1 

66-6 

100-0 

2   ,,  3  

2 

1 

3 

2 

1 

1 

1 

1 

50-0 

0-0 

3   „  4  

3 

3 

2 

8 

6 

2 

1 

1 

1 

3 

2 

i 

33-3 

50-0 

4   ,,  6  

1 

1 

2 

2 

1 

1 

1 

50-0 

0-0 

5  ,,10  

4 

1 

1 

G 

.5 

1 

1 

1 

1 

20-0 

0-0 

10   ,,  IB  

4 

4 

4 

0-0 

0-0 

15  20  

1 

1 

1 

0-0 

0-0 

20  and  xipwards  ... 

9 

1 

10 

9 

1 

1 

1 

1 

0-0 

100-0 

Total   

29 

7 

5 

1 

42 

36 

C 

(1 

4 

13 

10 

3 

Mortality  per  cent. 

20 -C 

57-1 

60-0 

0-0 

0-0 

30-9 

27-7 

.50-0 

NORTHERN  HOSPITAL. 


Under  1  

1  to  2  

2  ,,  3  

3  ,,  4  

4  „  5  

5  ,,  10  •  ... 

10    ,,  15  

15    ,,  20.  

20  and  upwards 

1 
1 

i 

1 

3 
1 

2 
1 

ooooooooo 
oooooocioo 

0-0 
00 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 

Total   

2 

1 

1 

4 

3 

1 

0-0 

0-0 

Mortality  per  cent. 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

235 


Table  XXVa.  (continued).— Hhowiug  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria 
bacilli  were  found,  but  in  which  Antitoxic  Seruni  was  injected.  The  total  deaths  and  percentage 
mortality,  at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1896. 


FOUNTAIN  HOSPITAL. 


Cases. 

Total 
Cases. 

Deaths. 

Total  Deaths. 

Mortality 
per  cent. 

Ages. 

Faucial. 

Faucial  and  Nasal. 

ii 

.2  c 

Faucial,  Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Faucial  and  Nasal. 

i 

1 1 

Faucial,  Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

'o 
d 

Laryngeal. 

Under  1  

1 

1 

1 

0-0 

0-0 

1  to  2  

2 

3 

2 

7 

5 

2 

2 

1 

3 

1 

40-0 

50-0 

2  ,,  3  

5 

2 

2 

1 

10 

7 

3 

•J 

2 

2 

28-5 

0-0 

3  „  4  

6 

3 

1 

1 

11 

9 

2 

3 

3 

1 

7 

6 

1 

66-6 

50-0 

4  ,,  5  

9 

3 

12 

12 

3 

2 

5 

5 

41  •« 

0-0 

5  ,,  10  

18 

8 

4 

1 

81 

26 

5 

3 

2 

1 

6 

5 

1 

11) -2 

20-0 

10  ,,  15  ...   

5 

5 

5 

1 

1 

1 

20-0 

0-0 

15  ,,  20  

2 

1 

3 

3 

0-0 

0-0 

20  and  upwards    . . . 

7 

7 

0-0 

0-0 

Total   

54 

20 

10 

3 

87 

74 

13 

12 

9 

1 

2 

24 

21 

o 

Mortality  per  cent. 

22'2 

45-0 

10-0 

66-6 

0-0 

27-5 

28-3 

23  -07 

WESTERN  HOSPITAL. 


Under  1  

1 

1 

2 

1 

1 

1 

1 

1 

0-0 

100-0 

1  to  2  

1 

4 

5 

5 

1 

1 

2 

2 

40-0 

0-0 

2  ,,  3  

5 

2 

2 

2 

11 

7 

4 

2 

1 

3 

3 

42-8 

0-0 

3  ,,  4  

1 

3 

2 

G 

4 

1 

1 

1 

0-0 

50-0 

4  ,,  5  

3 

4 

1 

8 

7 

1 

2 

28-5 

0-0 

5  „  10  

18 

4 

1 

23 

22 

1 

2 

1 

1 

4 

3 

1 

13-6 

100-0 

10  ,,  15  

8 

8 

~S 

... 

0-0 

0-0 

15  20  

1 

1 

1 

0-0 

0-0 

20  and  upwards    . . . 

4 

1 

5 

5 

1 

1 

1 

20-0 

0-0 

Total   

40 

20 

6 

3 

69 

(iO 

9 

14 

11 

o 

Mortality  per  cent. 

liVO 

2r.-o 

oO-O 

O-CI 

0-0 

20-2 

IS-;; 

33-:! 

EASTERN  HOSPITAL. 


Under  1  

1 

1 

2 

1 

1 

0-0 

0-0 

1  to  2  

3 

1 

2 

6 

4 

2 

1 

1 

2 

1 

1 

25-0 

.50-0 

2  ,,  3  

3 

4 

1 

1 

9 

7 

2 

2 

2 

2 

28-5 

0-0 

3  4  

3 

4 

1 

8 

3 

5 

1 

1 

2 

1 

1 

33-3 

20-0 

4  „  5  

2 

3 

5 

2 

3 

1 

1 

2 

1 

1 

.50-0 

33-3 

5  „  10  

9 

3 

2 

1 

15 

12 

3 

1 

1 

2 

1 

1 

8-3 

33-3 

10  „  15   

5 

1 

6 

6 

0-0 

00 

15  ,,  20  

3 

3 

3 

0-0 

0-0 

20  and  upwards    . . . 

1 

1 

1 

0-0 

0-0 

Total   

27 

12 

13 

3 

55 

39 

16 

2 

4 

3 

1 

10 

6 

4 

Mortality  per  cent. 

7-4 

33-3 

23-07 

0-0 

18-1 

1.-I-3 

2."i-0 

SOUTH-EASTERN  HOSPITAL. 


Under  1  

1 

1 

1 

2 

1 

1 

1 

2 

1 

1 

50-0 

100-0 

1  to  2  

7 

2 

9 

9 

1 

1 

2 

2 

22-2 

0-0 

2  ,,  3  

,5 

4 

9 

9 

1 

2 

3 

3 

33-3 

0-0 

3  „  4  

.5 

2 

3 

10 

7 

3 

1 

2 

2 

5 

3 

2 

42-8 

66-6 

4  „  5  

7 

2 

5 

14 

9 

5 

1 

1 

2 

1 

1 

11-1 

20-0 

5  ,,  10  

14 

2 

19 

17 

2 

2 

2 

2 

11-7 

0-0 

10  ,,  15  

9 

12 

12 

1 

1 

2 

2 

16-6 

0-0 

15  20  

1 

4 

4 

1 

1 

2 

2 

50-0 

0-0 

20  and  upwards    . . . 

4 

4 

4 

0-0 

0-0 

Total   

55 

18 

10 

1 

84 

73 

11 

8 

8 

3 

1 

20 

16 

4 

Mortality  per  cent. 

14-5 

44-4 

.30-0 

100-0 

0-0 

23-8 

21-9 

30-3 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

0-0 

0-0 

1  to  2  

1 

1 

2 

2 

0-0 

0-0 

2  „  3  

1 

2 

3 

3 

0-0 

0-0 

3  ,,  4  

1 

1 

2 

2 

1 

1 

1 

50-0 

00 

4  ,,  5  

1 

1 

1 

0-0 

0-0 

5  ,,  10  

1 

2 

3 

3 

1 

1 

1 

33-3 

0-0 

10  „  15   

3 

2 

5 

5 

1 

1 

1 

20-0 

0-0 

15  ,,  20  

0-0 

00 

20  and  upwards    . . . 

3 

3 

1 

1 

1 

33-3 

0-0 

Total   

7 

12 

19 

19 

4 

4 

4 

Mortality  per  cent. 

0-0 

33 

0-0 

0-0 

0-0 

21-05 

21-05 

0-0 

236 


Table  XXVa.  (continued). — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria 
bacilli  were  found,  but  in  which  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage 
mortality,  at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1896. 


NORTH-WESTERN  HOSPITAL. 


Cases. 

Total 
Cases. 

Deaths. 

Total  Deaths. 

Mortality 
per  cent. 

Ages. 

Faucial. 

1  Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

.3 

T3 
cS 

Laryngeal. 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

H 
to 

ri 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Laryngeal. 

Uuder  1  

1 

2 

3 

1 

2 

1 

1 

1 

0-0 

50-0 

1  to  2  

2 

2 

4 

4 

2 

2 

4 

4 

1000 

0-0 

5 

5 

5 

4 

4 

4 

80-0 

0-0 

3  ,,  4  

4 

4 

4 

0-0 

0-0 

4  „  5  

5 

1 

6 

G 

0-0 

O'O 

5  ,,  10  

t 

2 

1 

1 

11 

9 

2 

1 

1 

2 

2 

22-2 

0-0 

10  .,  15  

5 

2 

7 

7 

1 

1 

1 

14-2 

0-0 

15  „  20  

1 

1 

1 

0-0 

0-0 

20  and  vip wards 

1 

1 

1 

0-0 

0-0 

Total   

31 

7 

o 

1 

42 

38 

4 

8 

3 

1 

12 

11 

1 

Mortality  per  cent. 

25-8 

42-8 

33-3 

0-0 

0-0 

28-5 

28-9 

25-0 

NORTH-EASTERN  HOSPITAL. 


Under  1  

1 

1 

1 

0-0 

0-0 

1  to  2  

1 

1 

1 

1 

1 

1 

0-0 

100-0 

2  ,,  3  

0-0 

0-0 

3  4  

0-0 

0-0 

4  ,,  5  

2 

2 

"4 

4 

1 

1 

1 

25-0 

0-0 

6  ,,  10  

0-0 

0-0 

10  ,,  15  

0-0 

0-0 

15  ,,  20  

0-0 

0-0 

20  and  upwards 

0-0 

0-0 

Total   

2 

2 

2 

6 

4 

2 

1 

1 

1 

1 

Moitality  per  cent. 

0-0 

50-0 

50-0 

0-0 

0-0 

33-3 

25-0 

50-0 

BROOK  HOSPITAL. 


Under  1  

0-0 

0-0 

1  to  2  

1 

1 

1 

0-0 

0-0 

2  .,  3  

1 

1 

1 

0-0 

0-0 

3  ,,    4  ■  ... 

3 

3 

3 

1 

1 

1 

33-3 

0-0 

4  .,  5  

1 

1 

1 

2 

1 

1 

1 

1 

50-0 

0-0 

5  ,,  10  

4 

1 

"5 

5 

0-0 

00 

10  ,,  15  

2 

1 

3 

1 

1 

1 

33-3 

0-0 

15  „  20   

1 

1 

1 

0-0 

0-0 

20  and  upwards 

0-0 

n-0 

Total   

12 

3 

1 

1 

17 

15 

2 

1 

2 

3 

3 

Mortality  per  cent. 

8-3 

GG-6 

0-0 

0-0 

0-0 

17-G 

20-0 

0-0 

NORTHERN  HOSPITAL. 


Under  1  

0-0 

0-0 

1  to  2  

0-0 

0-0 

■2  „  3  

0-0 

0-0 

3  „  4  

3 

3 

0-0 

0-0 

4  ,,  5  

2 

1 

3 

2 

1 

0-0 

0-0 

5  „  10  

10 

1 

11 

11 

1 

1 

1 

0-09 

0-0 

10  „  1"  

4 

1 

5 

5 

0-0 

0-0 

15  „  20   

2 

2 

2 

0-0 

0-0 

20  and  upwards  ... 

3 

3 

3 

0-0 

0-0 

Total   

2 

1 

27 

2C 

1 

1 

1 

1 

Mortality  per  cent. 

0-0 

50-0 

0-0 

0-0 

0-0 

3-7 

3-8 

0-0 

GORE  FARM  HOSPITAL. 


Under  1  

1 

0-0 

0-0 

1  to  2  

... 

0-0 

0-0 

2  ..  3  

... 

... 

0-0 

0-0 

3  .,  4  

i 

1 

1 

... 

0-0 

0-0 

4  .,  5  

1  . 

1 

1 

1 

::: 

0-0 

0-0 

5  ,,  10  

5 

5 

5 

... 

0-0 

0-0 

10  ,,  15  ., 

1 

1 

1 

0-0 

0-0 

15  „  20   

2 

2 

2 

0-0 

0-0 

20  and  upwards  ... 

1 

1 

1 

0-0 

0-0 

Total   

11 

11 

11 

,— 

Mortality  per  cent. 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

287 


Table  XXVIa, — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria  bacilli  were 
found  and  no  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage  mortality, 
at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1895. 


FOUNTAIN  HOSSPITAL. 


Cases. 

Total 
Cases. 

Deaths. 

Total  Deaths. 

.Mortality 
jier  cent. 

Agea. 

Faucial. 

Faucial  and  Nasal. 

Faucial  and 
Larj-ngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

Faucial. 

Faucial  and  Nasal. 

Fauoial  and' 
Laryngeal. 

Faucial,  Laryngeal, 
and  Nasal. 

Laryngeal. 

Total. 

Faucial. 

Laryngeal. 

Fauoial. 

ri 
11 
to 

Under 

1   ... 

1 

1 

... 

2 

1 

1 

... 

1 

1 

100-0 

0-0 

1  to 

2  

4 

2 

1 

1 

8 

6 

2 

1 

1 

2 

1 

1 

16'C 

50-0 

2  „ 

3  

10 

1 

1 

12 

11 

.  1 

3 

3 

27 '2 

0-0 

3  „ 

4  

8 

1 

2 

11 

<) 

2 

; 

1 

2 

2 

22-2 

0-0 

4 

5  

20 

2 

1 

23 

22 

1 

2 

2 

2 

9-09 

0-0 

5  ,, 

10  

57 

7 

64 

64 

4 

1 

5 

5 

7-8 

0-0 

10  ,, 

15  

41 

1 

42 

42 

0-0 

0-0 

15  „ 

20  

16 

1 

17 

17 

0-0 

0-0 

20  and 

upwards 

36 

37 

36 

1 

... 

"i 

i 

1 

O'O 

100-0 

Total   

193 

15 

G 

2 

216 

208 

8 

12 

1 

1 

10 

14 

2 

Mortality  per  cent. 

6-2 

13-3 

16-0 

50-0 

0-0 

7-4 

6-7 

2r)-o 

WESTERN  HOSPITAL. 


Under  1  

2 

2 

2 

0-0 

0-0 

1  to  2  

4 

4 

4 

1 

1 

1 

25-0 

0-0 

2   „  3  

4 

1 

5 

5 

1 

1 

1 

20-0 

0-0 

;5  „  4  

9 

2 

11 

11 

2 

1 

27-2 

0-0 

4    „  5  

8 

1 

9 

9 

2 

2 

2 

22-2 

0-0 

5    .,  10  

35 

2 

37 

37 

3 

3 

3 

8-1 

0-0 

10    „  ]5  

29 

1 

30 

30 

0-0 

0-0 

15  20  

15 

15 

15 

0-0 

0-0 

20  and  iipwards  ... 

50 

i 

51 

51 

2 

9 

2 

3-9 

0-0 

Total   

150 

8 

1(U 

104 

11 

1 

12 

Mortalit}'  per  cent. 

7-05 

12-5 

0-0 

0-0 

0-0 

7-3 

7-3 

0-0 

EASTERN  HOSPITAL. 


Under  1  

1 

2 

1 

1 

5 

2 

1 

2 

1 

4 

3 

1 

100-0 

50-0 

1  to  2  

6 

2 

2 

10 

8 

2 

2 

1 

1 

4 

3 

1 

37-5 

50-0 

2   „  3  

8 

5 

13 

13 

2 

1 

3 

3 

23  07 

0-0 

3    „  4  

10 

7 

17 

17 

1 

3 

17-0 

0-0 

4  5  

8 

3 

1 

12 

11 

1 

2 

2 

2 

18-1 

0-0 

5    ,,  10  

56 

15 

2 

73 

71 

2 

4 

'.  4 

4 

5-6 

0-0 

10    .,  15  

48 

3 

51 

51 

0-0 

0-0 

1.-.  ,.20  

34 

34 

34 

2 

2 

2 

5-8 

0-0 

'20  and  upwards 

46 

46 

40 

0-0 

0-0 

Total   

217 

37 

5 

0 

201 

254 

7 

14 

0 

1 

1 

22 

20 

Mortality  per  cent. 

(;-4 

10-2 

20-0 

50-0  0 

0  8-4 

7-8    j  28-5 

SOUTH-EASTERN  riOSPlLAL. 


Under  1  

1 

1 

1 

1 

1 

1 

... 

100  -< ) 

0-0 

1  to  2  

3 

3 

3 

... 

0-0 

0-0 

2    ,,  3  

2 

2 

1 

5 

4 

1 

1 

1 

2 

I 

1 

25-0 

100-0 

:!    ,,  4  

7 

6 

13 

13 

1 

4 

5 

5 

38-4 

0-0 

4    „    5...  ... 

6 

4 

10 

10 

2 

2 

2 

20-0 

0-0 

5    ,,  10  

30 

5 

1 

36 

35 

1 

3 

3 

,"> 

8-5 

0-0 

10    .,  lo  

23 

1 

24 

24 

2 

'> 

2 

8-3 

0-0 

15  ,.20  

14 

14 

14 

.:. 

0-0 

0-0 

20  and  upwards 

25 

25 

25 

0-0 

0  0 

Total   

111 

18 

1 

1 

131 

129 

2 

8 

6 

0-0 

1 

14 

1 

Mortality  per  cent. 

7-2 

33-3 

100-0 

0-0 

11-4 

10-8 

50-0 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

1 

1 

1 

_____ 

0-0 

0-0 

1  to  2  

i 

1 

i 

0-0 

0-0 

2  ,,  3  

0-0 

0-0 

3 ;,  4  

5 

1 

6 

6 

0-0 

0-0 

4  ,,  5  

2 

2 

2 

0-0 

0-0 

5  ,,  10  

IS 

3 

21 

21 

1 

1 

1 

4-7 

0-0 

10  ,,  15  

11 

2 

13 

13 

0-0 

0-0 

15  ,,  20  

11 

11 

11 

1 

1 

1 

9-09 

0-0 

20  and  upwards  ... 

21 

21 

21 

0-0 

0-0 

Total   

69 

0 

1 

76 

75 

1 

2 

... 

2 

2 

... 

Morlalitv  per  cent. 

__ 

2-8 

0-0 

0-0 

0-0 

0  0 

2-6 

2-0 

0-0 

238 


Table  XXVIa.  (continued). — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria 
bacilli  were  found  and  no  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage 
mortality,  at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1895. 


Ages. 


Under  1  ... 

1  to   2  ... 

3  ... 

4  ... 


2 
3 
4 
5 
10 
15 


10  .. 
15  .. 
20  .. 


20  and  upwards 


Total 


Mortality  ]ier  cent. 


115 


NORTH-WESTERiSr  HOSPITAL. 


Cases. 


10 


^  bo 


131 


Total 
Cases. 


125 


Deaths. 


11) 


C5  (U 

—  in 


16-5     30-0     40-0  0-0 

I 


.3^ 


0-0 


24 


18-3 


Total  Deaths. 


17-B 


3:!-3 


Mortality 
per  cent 


NORTH-EASTERN  HOSPITAL. 


Under  1  . . . 

1  to  2  ... 

2  „    3  ... 


4  ... 

.5  . . . 
10  ... 
15  ... 
20  ... 


3 

4 

5 
10 
15 

20  and  upwards 


Total 


Mortality  per  cent 


10 


99 


98 


7-9      20-0  0-0 


0-0 


0-0 


9-09 


9-1 


0-0 


NORTHERN  HOSPITAL. 


... 


Under  1  

1  to  2  

2  ,,  H  

3  ,,    4  ...   

4  5  

5  .,  10  ... 

10  ,,  15  

15  ,,  20  

20  and  upwards 

6 
6 
32 
7 
1 
5 

1 

7 
(i 

32 
7 
1 
5 

fi 

G 
32 
7 
1 
5 

1 

... 

Total   

57 

1 

58 

57 

1 

... 

... 

Mortality  per  cent. 

0-0 

0-0 

239 


Table  XXVIa.  [continued). — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria 
bacilli  were  found  and  no  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage 
mortality,  at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1896. 


FOUNTAIN  HOSPITAL. 


Ages. 


Under  1  

3 

1  to  2  

5 

2  „  3  

12 

3  4  

13 

4  „  5  

15 

5  „  10  

75 

10  ,,  1.5  

54 

15  „  20   

32 

20  and  upwards 

36 

Total   

245 

Mortality  per  cent. 


14 
17 

20 
84 
55 
32 
37 

270 


Total 
Cases. 


Deaths. 


267 


3-6 


"3 

'o  .>> 


0-0 


0-0 


0-0 


14 


5-1 


Total  Deaths. 


14 


0-0 


Mortality 
per  cent. 


75-0 
14-2 
21'4 
12-5 
111 
2 '3 
1-8 
0-0 
0-0 


0-0 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 
0-0 


WESTERN  HOSPITAL, 


Under  1  

2 

1 

3 

1 

1 

2 

... 

66-6 

0-0 

1  to  2  

2 

3 

5 

1 

1 

1 

... 

20-0 

0-0 

2  „  3  

9 

1 

1 

11 

10 

1 

3 

1 

4 

3 

1 

30-0 

100-0 

3  ,,  4  

12 

2 

14 

14 

1 

1 

1 

7-1 

0-0 

4  ,,  5  

15 

3 

18 

18 

1 

1 

1 

5-5 

0-0 

5  ,,  10  

45 

7 

52 

52 

4 

1 

5 

5 

9-6 

0-0 

10  ,,  15  

3*1 

1 

37 

37 

0-0 

0-0 

15  ,,  20  

25 

25 

25 

0-0 

0-0 

20  and  upwards  ... 

60 

3 

53 

53 

2 

2 

3-7 

0-0 

Total   

196 

21 

1 

218 

217 

1 

11 

4 

1 

16 

15 

1 

Mortality  per  cent. 

5-6 

19-09 

0-0 

100-0 

0-0 

7-3 

6-9 

100-0 

EASTERN  HOSPITAL. 

Under  1  

1 

1 

1 

1 

1 

1 

1 00-0 

0-0 

1  to  2  

5 

3 

8 

8 

2 

25-0 

0-0 

2  ,,  3  

6 

8 

14 

14 

1 

3  - 

4 

4 

28-5 

0-0 

3  „  4  

24 

5 

1 

30 

29 

1 

3 

5 

5 

17-2 

0-0 

4  ,,  5  

22 

4 

1 

27 

26 

1 

2 

2 

1 

4 

1 

15-3 

100-0 

5  ,,  10  

62 

11 

73 

73 

4 

1 

5 

5 

6-8 

u-0' 

10  ,,  15  

46 

3 

49 

49 

1 

1 

2 

2 

4-08 

0-0 

15  ,,  20  

26 

26 

26 

0-0 

0-0 

20  and  upwards  ... 

40 

1 

41 

41 

1 

1 

1 

2-4 

0-0 

Total   

232 

35 

2 

269 

267 

2 

14 

10 

1 

25 

24 

1 

Mortality  per  cent. 

6-03 

28-5 

0-0 

50-0 

0-0 

9-3 

8-9 

50-0 

SOUTH-EASTERN  HOSPITAL. 

Under  1  

3 

3 

3 

0-0 

0-0 

1  to  2  

6 

4 

10 

10 

1 

2 

... 

30-0 

0-0 

2  ,,  3  

6 

3 

9 

9 

0-0 

0-0' 

3  „  4  

9 

2 

11 

11 

2 

2 

2 

18-1 

0-0 

4  ,,  5  

10 

4 

1 

15 

14 

1 

1 

1 

1 

3 

2 

1 

14-2 

100-0 

5  ,,  10  

44 

6 

1 

51 

50 

1 

1 

1 

2 

2 

4-0 

0-0 

10  ,,15  

28 

1 

29 

28 

1 

2 

2 

2 

7-1 

0-0 

15  ,,  20  

26 

1 

27 

27 

1 

1 

1 

3-7 

0-0 

20  and  upwards    . . . 

34 

1 

35 

35 

1 

1 

1 

2-8 

0-0 

Total   

166 

21 

i 

1 

190 

187 

3 

8 

5 

1 

14 

13 

1 

Mortality  per  cent. 

4-8 

23-8 

50-0 

0-0 

0-0 

7-3 

6-9 

33-3 

SOUTH-WESTERN  HOSPITAL. 


Under  1  

0-0 

0-0 

1  to  2  

2 

2 

2 

0-0 

0-0 

2  „   

2 

1 

3 

1 

7 

3 

4 

1 

1 

1 

1 

4 

2 

66-6 

50-0 

3  „  4  

5 

1 

6 

6 

0-0 

0-0 

4  ,,  5  

2 

1 

3 

3 

0-0 

o-o 

5  „  '0  

19 

2 

21 

21 

0-0 

0-0 

10  „  15  

24 

1 

25 

25 

1 

1 

1 

4-0 

0-0 

15  ,,  20  

21 

21 

21 

0-0 

0-0 

20  and  upwards 

29 

1 

30 

30 

0-0 

0-0 

Total 

104 

7 

3 

1 

115 

111 

4 

2 

1 

1 

1 

5 

3 

2 

Mortality  per  cent. 

1-9 

14-2 

33-3 

100-0 

0-0 

4-3 

2-7 

50-0 
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Table  XXVIa.  (continued). — Showing  the  site  of  the  affection  in  those  cases  in  which  no  Diphtheria 
bacilli  were  found  and  no  Antitoxic  Serum  was  injected.  The  total  deaths  and  percentage  mortality, 
at  different  ages,  amongst  these  sets  of  cases  are  also  shown. 

1896. 


NORTH-WESTERN  HOSPITAL. 


AL'es. 


Cases. 


03 


be  . 

■3  =3 
s 

c3 


Total 


Deaths. 


Total  Deaths. 


Mortality 
per  cent. 


Under  1  

1  to  2  

2  ,,  3  

3  ,,  4  

4  .,  r,  

5  ,,  10  

10  „  15   

15  20  

20  and  upwards 


Total 


118 


Mortiility  ])er  cent. 


IS 


143 


136 


7  i  12 


10-1 


20-0     50-0  0 


19 


13-2  I  12-5 


GC-G 

0.0 

GO-0 

100  0 

37-5 

00 

0-0 

0-0 

25-0 

20.0 

10-8 

0-0 

G-2 

0  0 

0-0 

0  0 

0-0 

0-0 

28-5 


NORTH-EASTERN  HOSPITAL. 


Under  1  

... 

0-0 

001 

1  to  2  

2 

2 

2 

1 

1 

1 

50-0 

ool 

2  ,,  3  

2 

2 

0-0 

o-ol 

3  4  

2 

7 

7 

0-0 

0  01 

4  .,  5  

7 

9 

9 

1 

1 

i 

11-1 

ooj 

5  .,  10  

12 

4 

IG 

16 

0-0 

o-oi 

10  ,.  15  

13 

1 

14 

14 

0-0 

001 

15  „  20   

3 

3 

b 

0-0 

001 

20  and  upwards 

2 

2 

2 

0-0 

ooj 

Total   

44 

11 

55 

55 

2 

2 

2 

Mortality  per  cent. 

4-5 

0-0 

0-0 

0-0 

0-0 

3-6 

3ii 

0-0 

BROOK  HOSPITAL. 


Under  1  

0-0 

00 

1  to  -i  

0-0 

0-0 

2  ,,  a  

2 

2 

2 

1 

1 

1 

50-0 

0-0 

3  „  4  

2 

2 

9 

0-0 

0-0 

4,  ,,  5  

2 

2 

2 

0-0 

0-Oi 

5  ,,  10  

!) 

1 

1 

11 

10 

1 

1 

1 

lO'O 

00 

10  „  15   

5 

7y 

5 

0-0 

0  0 

15  „  20   

8 

,S 

8 

0-0 

0-0 

20  and  upwards 

6 

1 

7 

7 

... 

... 

O'O 

0-Oj 

Total      ...  ... 

34 

2 

1 

37 

36 

1 

1 

1 

2 

2 

Mortality  per  cent. 

... 

... 

2-9 

.50-0 

0-0 

0-0 

0-0 

5-4 

5 '5 

0-0 

NORTHERN  HOSPITAL. 


Under  1  

..."!  ... 

...  !  ... 

I  to  2  

2  y 

3 4 

3 

3 

3 

4  „   

5 

5 

5 

o  „  10  

IG 

16 

16 

10  ,,  15  

8 

8 

8 

15  ,,  20  

G 

G 

G 

20  and  tipw»rds 

3 

3 

3 

Total   

41 

41 

41 

Mortality  per  cent. 

0-0 

0-0 


0-0 


0-0   I  0-0 


0-0 


0-0 


0-0 


0-0 

O'O 

0-0 

0-0 

0-0 

00 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

GORE  FARM  HOSPITAL. 


Under  1 

1  to  2 

2  ,,  3 
4 


3 
4 
5 
10 
15 


10 
15 
20 


20  and  upwards 


Total 


Mortality  per  cent. 


0-0 


0-0 


0-0 


0-0 


0-0   j  0-0 


00 

0-0 

0-0 

0-0 

0-0 

0-Oj 

0-0 

o-ol 

0-0 

0-Oj 

0-0 

o-ol 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 
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Table  XXXVIIa. — Showing  percentage  Mortality,  at  different  ages,  of  cases  of  Diphtheria  in 
which  Diphtheria  bacilli  were  found  which  had  been  sent  in  certified  as  suffering  from  Scarlet 
Fever  and  Diphtheria,  but  in  which  no  Antitoxic  Serum  was  injected. 


1895. 


Ages. 

Fountain. 

Western. 

Eastern. 

Soutli- 
Eastern. 

South- 
western. 

Korth- 
Western. 

Nortli- 
Eastern. 

Brook. 

Total. 

ilortality 
per  cent. 

Si 

Q 

<U 

Q 

rt 

03 

a 
a> 

0 

Q 

0 

.c 

<u 

a 

c 

d5 

1 

(U 

Q 

i 

1 
« 

eS 

■s 

Q 

Under  1  

1  to  2  

2  „  3  

3  ,,  4  

4  „  5  

6  „  10  

10  ,,  15  

15  „  20   

20  and  upwards   

"4 

4 
7 
29 
7 
3 
2 

1 

3 
1 
2 

1 

2 
1 
4 
2 
10 
4 
1 
1 

i 

2 
1 

2 
11 
5 
9 
31 
18 
1 
2 

1 

5 

i 

4 
2 

1 

4 
2 
9 
2 
1 

] 
1 

1 

1 

1 
2 
2 
7 
2 

1 

1 
1 

"4 
1 

10 

1 
4 

2 
4 

18 
23 
23 
96 
33 
6 
6 

2 
8 
6 

1? 
2 

0-0 
50-0 
44-4 
26-09 
21-7 
11-4 
6-06 
0-0 
0-0 

Total   

56 

7 

26 

4 

79 

13 

19 

3 

16 

2 

15 

5 

211 

34 

Mortality  per  cent. 

12-5 

15-3 

16-4 

15-7 

12-5 

33-3 

16-1 

... 

1896. 

Under  1  

1  to  2  

2  „  3  

3  „  4  

4  „  5  

5  ,,  10  

10  ,,  15  

15  „  20   

20  and  upwards   

1 
4 
7 
5 
21 
4 
3 
2 

1 
1 

2 

2 
5 
4 
17 
3 
1 
2 

1 
1 
1 

5 
1 
8 
15 
.5 

2 

1 

3 
4 

3 
6 
2 

1 
1 

2 
2 
1 
1 

1 
1 
1 

5 
1 

1 
1 

1 

i 

3 
2 
7 
6 
6 

2 
2 
3 
1 
2 

... 

"l 

"i 

1 
8 
18 
23 
27 
70 
15 
5 
7 

1 
5 
8 
6 
4 
5 

100-0 
62-5 
44-4 
26-08 
14-8 
7-] 
0-0 
0-0 
0-0 

Total   

47 

4 

34 

3 

36 

] 

23 

6 

9 

4 

24 

10 

1 

1 

174 

29 

Mortality  per  cent. 

... 

8.5  j... 

8-8 

2-7 

26'08  ... 

44-4 

41-6 

100-0 

16-6 

Table  XXXVIIIa. — Showing  percentage  Mortality,  at  different  ages,  of  cases  of  Diphtheria  in 
which  Diphtheria  bacilli  were  found,  but  which  had  been  sent  in  certified  as  suffering  from 
Scarlet  Fever  and  in  which  no  Antitoxic  Serum  was  injected. 


1895. 


Fountain. 

Western. 

Eastern. 

South- 
Eastern. 

South- 
western. 

North- 
western. 

North- 
Eastern. 

Brook. 

Total. 

Mortality 
per  cent. 

Ages. 

0 

"§ 
« 

Q 

cu 
Q 

c3 

Q 

0 

Q 

CO 

c§ 

0 

.s 

Q 

Q 

0) 

Q 

s 

D 

.s 

0 

Q 

Under  1  

1  to  2  

2  „  3  

3  ,,  4  

4  „  5  

5  „  10  

10  „  15  

15  ,,  20  

20  and  upwards   

1 
5 

10 
7 
8 

24 
8 
1 
1 

2 

3 

i 
1 

1 
1 

1 

1 
1 

3 

13 
5 
2 

1 

1 

1 

1 
1 

3 
3 
11 
3 
1 
1 

1 

2 
1 

1 
1 

3 
13 
10 

6 
18 

6 

2 

i 
7 
2 

1 
2 

2 
8 
25 
22 
21 
69 
23 
5 
5 

3 
11 
2 
4 
4 

U-0 
37-5 
44-0 
9-09 
19-04 
5-7 
0-0 
0-0 
0-0 

Total   

66 

7 

2 

1 

2 

24 

1 

3 

2 

58 

13 

180 

24 

M  ortali  ty  per  cent. 

10-7 

50-0 

7-6  ... 

4-1 

0-0 

0-0 

22-4 

13-3 

1896. 


Under  1  

1 

1 

1 

2 

1 

50-0 

1  to  2  

3 

1 

i  . 

1 

1 

1 

1 

2 

8 

3 

37-5 

2  „  3  

1 

1 

3  . 

2 

5 

2 

3 

2 

16 

3 

18-7 

3  „  4  

7 

1 

2 

1 

3 

3 

19 

1 

5-2 

+  „  5  

8 

1 

3  . 

1 

5 

1 

3 

1 

24 

2 

8-3 

5  „  10  

22 

1 

12  . 

9 

12 

2 

3 

9 

2 

4 

73 

3 

4-1 

10  ,,  15  

8 

3  . 

5 

5 

2 

5 

1 

29 

0-0 

1.-)  ,,  20  

3 

3  . 

2 

1 

9 

0-0 

20  and  upwards   

2  . 

1 

"3 

1 

2 

1 

10 

0-0 

Total   

52 

5 

29  . 

.  25 

3 

32 

3 

5 

5 

29 

2 

13 

190 

13 

Mortality  per  cent. 

9-6 

...  0 

0  ... 

12-0 

9-3 

0-0 

0-0 

6-8 

0-0 

6-8  ! 
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Table  XXXIXa. — Showing  percentage  Mortality,  at  different  ages,  of  cases  in  which 
no  Diphtheria  bacilli  were  found,  and  in  which  no  Antitoxic  Serum  was  injected,  but  which 
had  been  sent  in  certified  as  suffering  from  Scarlet  Fever  and  Diphtheria. 


1895. 


Fountain. 

Western. 

Eastern. 

South- 
Eastem. 

South- 
western. 

North- 
western. 

Brook. 

Total. 

Mortality 
per  cent. 

Ages. 

o 

1 

a 

to 

0} 
C3 

O 

.3 

Q 

O 

.a 

a 

a 

CO 

O 

<u 
Q 

Q 

Q 

o 

c3 
<U 

Q 

O 

.S 

n 

a 

O 

Under  1   

1  to  2   

2  „  3   

3  4   

4  „  3   

5  ,,  10   

10   ,,  1.5   

15   ,,  20   

20  and  upwards  

1 
1 

1 

1 

1 
1 

1 

1 

2 
1 

1 

1 
1 

1 

::: 

2 

1 

4 
4 

2 

2 
... 

100-0 
0-0 
0-0 
0-0 
0-0 
50-0 
0-0 
0-0 
0-0 

Total  

2 

1 

1 

2 

1 

4 

1 

2 

1 

11 

4 

Mortality  per  cent  

50-0 

0-0 

50-0 

25-0 

... 

.50-0 

30-3 

1896. 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4  5   

5  .,  10   

10  15   

15   „  20   

20  and  upwards  

1 
2 
1 

1 

2 

1 
1 

o 

1 

1 
1 
1 
2 

1 
1 

1 

.s 
1 
1 

1 

... 

2 
... 

... 

::: 

... 

1 

1 

1 

3 
1 
6 
9 
2 

3 
1 
3 
1 

0-0 
0-0 
100-0 
100-0 
50-0 

11-1 

0-0 
0-0 
0-0 

Total  

4 

1 

4 

3 

5 

2 

G 

1 

2 

1 

1 

22 

8 

Mortality  per  cent  

25-0 

75-0 

40-0 

1&6 

0-0 

100-0 

36-3 

Table  XLa. — Showing  percentage  Mortality,  at  different  ages,  of  cases  which  had  be  sent  in 
certified  as  suffering  from  Scarlet  Fever  in  which  no  Diphtheria  bacilli  were  found  and  in 
which  no  Antitoxic  Serum  was  injected. 


1895. 


Fountain. 

Western. 

Eastern. 

South- 
Eastern. 

South- 
western. 

North- 
western. 

North- 
Eastem. 

Brook. 

Total. 

JlortaUty 
per  cent. 

Ages. 

O 

a 

o5 

§ 
D 

1 
a 

to 
<v 

O 

o 
Q 

s 

o 

"!« 

<u 

o 

o 

x: 

C8 

o 

o 

fi 

H 
o 

0 

a; 
P 

.a 

cS 

Under  1   

1  to  2   

2  „  3   

3  „  4   

4.,,  5   

5    „  10   

10    „  15   

15    „  20   

20  and  upwards  

2 
6 
(> 
11 
23 
19 
4 
2 

... 

2 
2 
2 
3 

1 

6 
4 
6 

14 
15 
3 
5 

1 
1 
1 

2 

1 

2 
5 
7 
11 
9 
41 
24 
7 
3 

1 
1 

2 

o 
•J 

2 
1 

1 

1 

3 
3 
9 
7 
24 
15 
8 
7 

1 

2 
5 

1 
1 

1 

3 
1 
3 
1 
1 

1 

2 
2 

G 
2 

1 
2 

1 
1 
1 

2 
6 
7 
11 
15 
32 
16 
6 
4 

1 

"4 
4 

... 

5 
18 
30 
46 
51 
143 
92 
30 
23 

2 
1 
8 
12 
12 
12 
1 
1 
1 

40-0 
5-5 
26-6 
2G-08 
23-5 
8-3 
1-08 

4-3 

Total  

73 

9 

54 

6 

109 

11 

77 

12 

10 

16 

3 

99 

9 

438 

50 

Mortality  per  cent  

... 

12-3 

11-1 

10-1 

15 -.5 

0-0 

... 

18-7|  ... 

9-09 

11-4 

1896. 


Under  1   

3 

2 

3 

2 

1 

1 

7 

5 

71-4 

1   to  2   

7 

1 

3 

6 

2 

5 

1 

2 

1 

24 

4 

16-6 

2   „  3   

13 

2 

2 

1 

9 

2 

5 

4 

3 

1 

2 

2 

1 

40 

10 

25-0 

3    ,,  4   

15 

2 

9 

20 

2 

9 

2 

4 

3 

7 

1 

68 

6 

8-8 

4   „  5   

13 

9 

19 

5 

8 

1 

4 

1 

9 

1 

1 

63 

8 

12 -G 

5   ,.  10   

61 

1 

21 

3 

48 

e 

32 

3 

6 

4 

16 

8 

196 

13 

6-(; 

10    „  15   

21 

1 

15 

28 

2 

16 

1 

7 

4 

1 

14 

2 

107 

5 

4  6 

15   ,,  20   

11 

2 

10 

7 

1 

3 

3 

2 

38 

1 

2-6 

20  and  upwards  

7 

4 

7 

i 

7 

1 

1 

2 

2 

30 

2 

6-6 

Total  

151 

9 

68 

6 

148 

21 

89 

9 

26 

3 

20 

3 

55 

2 

16 

1 

573 

54 

Mortality  per  cent  

5-9 

8-8 

14-1 

...  10-1 

11-5 

15-0 

3-G 

G-2 

9-4 
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Table  XLVa. — Detailed  List  of  Fatal  cases  in  whicli  Diphtheria  bacilli  were  found  and  which 

were  injected  with  Antitoxic  Serum. 


1895. 


FOUNTAIN. 

Days  iu. 

WESTERN. 

Days  in 
Hospital. 

WESTERN. 

Days  in 
Hospital. 

1 

Under  1 

Under  1 

10  to  15 

0. 

4 

T. 

2 

(). 

6  and  12 

Broncho-pneumonia  and  re- 

Pneumonia ... 

8 

Cardio-gas  trie  crisis 

7 

gurgitation 

7 

1  to  2 

Epistaxis 

3 

T. 

Cardio-gastric     crisis  and 

1  to  2 

8  and  11 

pericarditis 

10 

T. 

Broncho-pneumonia 

36  and  38 

Adenitis 

24 

T. 

Stridor 

4 

Paralysis  of  palate  

7 

15  to  20 

T. 

Mastoiditis  and  Broncho- 

Lobar pneumonia  ... 

12 

0. 

4 

T. 

pneumonia 

41 

Epistaxis 

4  and  10 

Cardi  ac  dilatation  &  nephritis 

20 

Pneumonia  and  adenitis  ... 

22 

Necrotic  stomatitis... 

24 

H. 

30 

Pneumonia  ... 

52 

Broncho-pneumonia 

2 

Broncho-pneumonia 

28 

Days  in 

Asphyxia  after  vomiting  ... 

63 

EASTERN. 

2  to  3 

Anuria 

4 

Hospital. 

T. 

Broncho-pneumonia 

44 

——- 

H. 

Croupy   

2 

2  to  3 

0. 

7 

T. 

21 

Under  1 

Cardiac  failure   

8  and  12 

T. 

Pneurimnia  and  nephritis... 

86 

T. 

Dyspncea 

52 

Nephritis 

3 

H. 

5 

Bronchitis  ... 

4 

Recession 

2 

0. 

6 

Neck  swollen 

3 

Petechia 

9 

Adenitis 

3 

Convulsions ...   

19 

Broncho-pneumonia 

4 

Laryngitis,  intubation 

25 

Varicella,  stridulous  breath- 

75 

Broncho-pneumonia 

6 

1  to  2 

ing   

Adenitis,  epistaxis 

14 

T. 

Broncho-pneumonia 

2  and  26 

Regurgitation  and  otorrhoea 

22 

General  paresis 

38 

T. 

Convulsions  ... 

15 

Epistaxis 

3 

T 

Croup   

IS 

T. 

3  to  4 

Laryngeal  paresis  ... 

29 

T. 

Bronchitis   

20  and  31 

Regurgitation 

4 

0. 

2  and  G 

T. 

Broncho-pneumonia 

3  and  147 

3  to  4 

Croup,  paralj-sis  of  palate... 

16  and  65 

H. 

2 

T. 

1,  2,  3 

Bronchitis  ... 

2 

6. 

3  and  4 

T. 

Regurgitation 

14 

Broncho-jJneumonia 

5  and  6 

Broncho-pneumonia 

8 

0. 

1,  1,  2,  8, 

Croup 

8,  20,  21 

Cardiac  failure 

6,  6,  6,  11, 

11,  20 

Convulsions... 

9 

34 

Adenitis 

8 

Pneumonia  ... 

4  and  26 

Cardiac,  irregular,  &  anuria 

8 

Cardio-gastric  crisis 

2,  7,  9,  17 

Pleurisy   

25 

Moribund  ... 

2 

Cardiac  failure 

7  and  36 

Lary  nge  al  cough  ... 

2 

Tonsillitis,  cellulitis 

13 

2  to  3 

Epistaxis 

0 

Collapsed  ... 

12 

T. 

2 

Epistaxis 

10 

T. 

Pneumonia  ... 

19 

4  to  5 

Pertussis,  paralysis  of  palate 

22 

T. 

Morbilli   

78 

T. 

Stridor   

3 

Paralysis  of  palate... 

21 

T. 

Croup   

77 

T. 

Broncho-pneumonia 

8 

Anuria  ...   

6 

H. 

Urine  scanty 

4 

4  to  5 

Croup   

9 

0. 

3  and  4 

T. 

2  and  43 

Regurgitation 

44 

Cardiac  failure 

11 

H. 

4 

Laryngeal  stridor  ... 

13 

0. 

1  and  2 

3  to  4 

Adenitis 

3 

T. 

Croup 

10 

5  to  10 

Epistaxis 

6  and  6 

T. 

Broncho-pneumonia 

29 

T. 

27 

Adenitis,  intubation 

2  and  7 

T. 

Bronchitis  ... 

17,  .34.  54 

H. 

4  and  5 

Cardio-gastric  crisis 

4,  9,  13 

0. 

I 

H. 

Broncho-pneumonia 

2 

Epistaxis  and  adenitis 

9 

Croup  and  anuria  ... 

35 

H. 

Nephritis 

4 

Nephritis  and  epistaxis 

6 

Convulsions 

IG 

H. 

Moribund  ... 

6 

Laryngeal  paralysis 

27 

Anuria        ...       .  . 

3 

H. 

Epistaxis 

5  and  10 

Epilepsy 

4 

Epistaxis 

4 

Cardiac  failure 

6,  7,  &  10 

Cardiac  failure 

2,  6,  19 

Cardiac  failure 

15 

Cardiac  paralysis  ... 

34 

Pneumonia  ... 

5 

Paralysis  of  palate... 

11 

Syncope 

2 

Otitis  and  scarlet  fever 

19 

Otorrhoea 

7 

Strabismus,  rictets... 

Anuria  (partial) 

11  and  19 

Septic  antitoxin  rash 

12 

5  to  10 

Vomiting 

13 

Nephritis,  epistaxis 

6 

T. 

Nephritis,  urajmia  ... 

14 

Convulsions... 

7 

T. 

Pharyngeal  paresis  

23 

4  to  5 

18 

Epistaxis 

5  and  5 

T. 

Epistaxis 

5 

T. 

Meningitis  ... 

Adenitis,  epistaxis  .. . 

4 

T. 

Pulmonary  thrombosis 

2 

T.H 

2 

Adenitis 

12  and  32 

H. 

2,  4,5,8,10 

H. 

1 

Wasting 

36 

Cardiac  failure 

5 

6. 

2  and  13 

Anuria 

10 

H. 

Epistaxis 

6 

Pneumonia  ... 

7 

Cardiac  failure  and  nephritis 

13 

U. 

O    K     K  Q 

1,  5,  5,  8, 

Anuria  (^partial)  ... 

4.  10  43 

Cardiac  failure  and  anuria 

5  and  6 

10,  18 

Bronchitis  ... 

14  and  87 

Cardiac  failure  and  broncho- 

Otitis  

24 

Anuria 

2 

pneumonia 

6 

Jaundice,  convulsions 
Lary  n  geal  paralysis 

41 
20 

Croup   

Lobar  pneumonia  ... 

11 

6 

10  to  15 

Bronchn-pneumonia 

14 

Convulsions... 

11 

Cardiac  failure   

13 

Cardiac  failure 

9,  9,  13, 

Morbus  cordis 

10 

Delirious 

5 

14,  16 

Paralysis  of  palate  &  anuria 

8 

Septic  pneumonia  ... 

20 

5  to  10 

15  to  20 

Cardio-gastric  crisis 

8,  10 

6 

Septic  broncho-pneumonia 

7 

Nephritis     and  broncho- 

T. 

Croup  ...   

Broncho-pneumonia  and  ne- 

pneumonia 

37 

T. 

Septic  pneumonia  ... 

11 

phritis    ...  ... 

32 

Epistaxis 

4,  4 

T. 

Croupous  pneumonia 

21 

Urremia 

6 

H. 

3  and  4 

Paralysis  of  palate  ... 

5 

H. 

Epistaxis 

6 

1 

Adenitis 

4  and  25 

0 

2,  2,  3,  6 

Tracheotomy.  H.    Hjemorrhagic  type  of  Diphtheria.  O.    No  information  obtained. 
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T. 


T. 
T. 


Table  XLVa.  (continued).— Detailed  List  of  Fatal  cases  in  which  Diphtheria  bacilli  were  found 

and  which  were  injected  with  Antitoxic  Serum. 


1895 — continued. 


EASTERN. 


5  to  10 — continued. 
Croup  and  epistaxis 
Herpes  labialis  and  partial 

anuria  ... 
Paralysis  of  palate  &  rhinitis 
Anuria 
Epistaxis 
Nepliritis 

Paralysis  of  palate... 

Scarlet  fever 
Vomiting 

Bronchitis  

Croup   

Septic  pneumonia  ... 
Broncho-pneumonia 


T. 
T.H 
T. 

H. 
H. 


T. 
T. 
T. 
T. 
H. 
H. 
H. 
H. 


10  to  15 


Croup 

Nephritis 

Anuria 


SOUTH-EASTERN. 


Days  in 
Hospital. 


Under  1 
O. 

Cardiac  paralysis  . . . 
Broncho-pneumonia 


1  to  2 

Broncho-pneumonia 
Enteric  fever 
Stridor  and  retraction 

Bronchitis   

Cardiac  paralysis  . . . 
Broncho-pneumonia 

Moribund   

Old  nephritis 
Epistaxis 


10 

8 

2  and  i 
6  and  6 

53 

9,  12,  14, 
15,  23,  36 
22 
2 
19 
G,  9,  12 
53 
7 


3 
3 
7 

86 
3  and  3 

Days  in 
Hospital. 


2  to  3 

Broncho-pneumonia  c< 
vulsions  ... 

Stridor   

Paralysis  of  palate  &  stridor 

Broncho-pneumonia 

Dysphagia  

Epistaxis   

Eegnrgitation  and  retraction 
Morbilli  and  broncho-pneu- 
monia 

Cardiac  paralysis  

Regurgitation  and  epistaxis 


3  to  4 

Stridor  and  retraction 

Morbilli  and  broncho-pneu 
monia 

Paralysis  of  palate  

Epistaxis 
Regurgitation 

Paralysis    of    palate  and 

regurgitation 
Cardiac  paralysis  ... 


4  to  5 


Anuria 

Paralysis  of  diaphragm 
Broncho-pneumonia 

Strabismus  

Anuria 
Epistaxis 

Cellulitis  and  regurgitation 

Paralysis  of  palate  

Cardiac  paralysis  

Broncho-pneumonia 
Laryngeal  dyspnoea 
Nephritis   


H. 


9 
33 
32 


1,3,5 
54 
2 

6 

11  and  22 
20  and  36 

2 
18 

2 


6 
7 

34 
4 

and  34 
31 
5 

8 

90 
8 
26 


2  and  3 
2 

80 
6 

7  and  8 
7 

7 
£1 


2 

5 
39 
1 

,2,2,2,3 

5 

6 

3 

2 
13 

5 
24 

4 


T. 


SOUTH-EASTERN. 


5  to  10 


Measles 
Dyspnoea 

Ana'mia 


Regurgitation 
Epistaxis 
Cardiac  paralysis 
Urine  scanty 
O 


Cellulitis  and  epistaxis 
Cardiac  paralysis  ... 
Cardiac  failure 
Paralysis  of  palate 
Epistaxis 
Nephritis 

Broncho-pneumonia 
Paralysis  of  palate  &  pharynx 
Otorrhoea  and  strabismns  . 
Constant  vomiting  ... 
Stridor   


10  to  15 

Epistaxis 

0. 

Cardiac  paralysis    . . . ' 
Cardiac  failure 
Nephritis  and  pleurisy 


Days  in 
Hospital. 


2,  3, 


3 
4 
10 
5 

2  2 
4,  5 
7 

4,  4,  5 
7 
6 

4,  C,  8, 
10 
6 

s,  9,  11,  1- 
7 

4,  7,  20 

7 

9 
31 
22 
35 

3 

2 


51 
8  aad  9 
6 
78 


SOUTH-WESTERN. 


Under  1 
Laryngeal  ... 

O. 


1  to  2 

Scarlet  fever 
Regurgitation 
O. 

Broncho-pneumonia 
Paralysis  of  diaphragin  .. 
Bronchitis  ... 

Cardiac  failure   

Measles  and  broncho-pneu 
monia 


Days  in 
Hospital. 


5 

()  and  6 


6 
7 

,  2,  3,  3. 
3,  8,  8 


2  to  3 

O. 


Epistaxis 

Broncho-pneumonia 
Constant  vomiting  ... 

Collapsed   

Bronchitis   

3  to  4 

Regurgitation 
O. 

Epistaxis 

Hemiplegia,  meningitis 


4  to  5 


Broncho-pneumonia 
O. 

Cardiac  failure 

Cardiac  failure  and  paralysis 

of  diaphragm   

Broncho-pneumoriia 

Paralysis  of  palate  

Cardiac  failure  and  paralysis 

of  palate 
Nephritis 

General  paresis   

Epistaxis 


31 
10 
7 

35 


3 

2,  2,  2, 
12,  14,  24 
4  and  6 
8 
4 
13 
39 


12 

3,  6,11,  12 
12 
114 


2,  3,  5 

15 
4,  7,  8 
8,  10,  12 

44 
2  and  3 
20 

15 
40 
42 
5  and  8 


SOUTH-WESTERN. 


5  to  10 

Lumbar  abscess 

Cardiac  failure 
Epistaxis 

O. 


Cardiac  failure   

Cardiac  failure  and  epistaxis 
Cardiac  failnre  and  scarletl 

fever 
Convulsions  ... 
Paralysis  of  palate  ... 
Cardiac  action  vt^eak 
Collapsed 

Broncho-pneumonia 
Epistaxis 


10  to  15 
O. 

Cardiac  failure 


15  to  20 

Regurgitation 


Days  in 
Hospital. 


3 
19 
3 

2  and  4 

5 

2,  3,  5,  5, 
5,  6,  11,  13 
G,  9,  9,  9 
8  and  8 

15 
14 
17 
29 
15 
44 
10 


6 

6  and  9 
8,  11,  12 


14 


20  and  upwards 
Moribund 
Cardiac  failure 


NORTH-WESTERN. 


Uoder  1 
O. 

Nephritis 

Abdominal  abscess  ... 
Anuria 


1  to  2 

Paralysis  of  palate  . . . 
O. 

Broncho-pneumonia 
Croup 

Cardiac  failure 
Anuria 


2  to  3 

Stridor   

Epistaxis 
Adenitis,  anuria 
Syphilis 

Broncho-pneumonia 
Cardiac  failure 

3  to  4 
O. 

Adenitis 
Stridor 

Convulsions... 

Epistaxis   

Paralysis  of  diaphragm 

Adenitis  and  regurgitation 

Broncho-pneumonia 

Morbilli 

Delirium 


Days  iu 
Hospital. 


4 
10 
9 
6 


20 
5,  8,  9 
3,  3,  20,  21 
1,  4,  and  6 

47 
4  and  14 


5 

2,  2,  3 

5 

5 
46 
29 


2 

3,  3,  4,  5 
1  and  3 
2 
5 

3,  5,  5,  6 
36 
12 

4 
22 

9 


4  to  5 

Rachitis  and  anuria 
O. 

Cardiac  failure 

Epistaxis   

Infantile  diarrhoea  ... 
Gangrene,    lower  lobes  of 

lungs 
Adenitis 


2 
3 

4  and  15 
7  and  13 
2,  5,  8,  62 
4 


T    Tracheotomy.  H.    Hoemorrhagic  type  of  Diphtheria.  O.    No  information  obtained. 
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Table  XLVa.  {continued). — Detailed  List  of  Fatal  cases  in  which  Diphtheria  bacilli  were  found  and 

which  were  injected  with  Antitoxic  Serum. 


1895 — continued. 


NORTH-WESTERN. 

Days  in 
Hospital. 

NORTH-WESTERN. 

Days  in 
Hospital. 

NORTHERN. 

Days  in 
Hospital. 

H. 

5  to  10 

Nei^hritis   

0. 

Adenitis 
Anuria 

Cardiac  failure      ...  ... 

Syncope 
Convulsions... 
Episla.xis 
Moribund 

Regurgitation  and  cervical 
abscess  ... 

6 
3,  5 
2,  3,  11, 
21,  41 
2,  4,  7,  10 
8 

10  to  15 

Adenitis 
Epistaxis 

Broncho-pneumonia 
Anuria 

Cardiac  failure 

4 
4 
15 

i5 

T. 

3  to  4 

Laryngeal  stridor  ... 

4  to  5 

Broncho-pneutnonia 
Otorrhoea 

3:5 

U 
60 

6 

5 

4  and  5 

2 

25 

15  to  20 

Moribund   

Paralysis  of  palate  ... 

20  and  upwards 
Moribund 

2 
2 

2 

5  to  10 

Croup,  laryngeal  stridor  ... 
Scarlet  fever 

4G 
IT 

1896. 


FOUNTAIN. 

Days  in 
Hospital. 

FOUNTAIN. 

Days  in 
Hospital. 

WESTERN. 

Days  in 
Hospital. 

Under  1 

1  to  2 

4  to  5 — continued. 

T. 

Regurgitation 

3 

H. 

Khinorrhoea . . . 

4 

H. 

Constant  vomiting  ... 

6 

0. 

2(J 

0. 

12,  12,  6 

(). 

5,  5,  5,  6,  7 

Regurgitation 

R 

Stridor,  coiigb 

6 

Rhinorrhoea  ... 

51 

Cardiac  failureand  epistaxisi  21 

Rhinorrhffia  and  broncho- 

' 

No  pulse 

11 

Laryngeal  obstruction  and 

pneumonia 

4 

Otorrhoea,  adenitis,  and  con- 

varicella 

1() 

Vomiting 

8 

vulsions  ... 

1? 

Adenitis 

24 

Diarrhoea  and  scarlet  fever 

49 

Broncho-pneumonia 

4,  17 

Collapsed 

6 

T. 

3 

Collapsed 

2,  7,4 

Stomatitis  and  bronchitis  ... 

22 

T. 

Moribund 

2 

Otorrhea 

8,  13 

Pulse  slow  ... 

7 

T. 

RrATl  pbn-nnpn  mnn  i  ti 

30 

Epistaxis 

10 

Pulse  rapid  ... 

22 

T. 

Lobar  pneumonia  ... 

30 

Moribunii 

7 

P.M.  membrane  in  trachea 

7 

T. 

Hi  UiO  L(lAJ,a         ...              ...  ... 

Q 
O 

Cardiac  failuie 

5 

Congested  pharynx... 

4 

T. 

VJClIcXax    JJcLlcllVolfc  iiliU.  iOUoJ. 

Stridor,  adenitis 

28 

Otorrhoea  ...   

10 

UUclllllULlIcl             ...            ,  .  , 

■'2 

T. 

2 

2  to  3 

5  to  10 

4.  K  s  IS  0(1 

T. 

5 

T. 

Blood  in  trachea 

6 

Epistaxis 

6,  7,  10 

T. 

Couvulsious  ... 

4 

T. 

Rhinorrhoea  ... 

4 

Broncho-pneumonia 

5,  74,  90 

H. 

7 

H. 

4,  5,  6,  6 

General  bronchitis  ... 

15 

0. 

3,  4,  6 

H. 

Epistaxis 

3,  3,  7,  7, 

Morbilli  and  bronchitis 

51 

Rhinorrlioea  ... 

4 

9,  12 

Stomatitis  and  bronchitis  ... 

43 

Broncho-pneumonia 

17 

H. 

Convulsions  ... 

10 

Ecchymosis  at  site  of  anti- 

CEdema of  lids,  anuria 

9 

H. 

Rhinorrhoea ... 

13 

toxic  serum  injection  ... 

2.) 

Collapsed,  dyspnoea 

40 

H. 

Diarrhoea 

3 

Collapsed 

11 

H. 

Urine  scanty 

6 

2  to  3 

Epistaxis 

25 

H. 

Rejects  enemata 

7 

T. 

2,  3,  4,  8 

Pharyngeal    paralysis  and 

H. 

Cardiac  action  erratic 

12 

T. 

Broncho-pneumonia 

34,  61 

epistaxis 

44 

(). 

5,  7,  7,  8, 

T. 

Laryngeal  stridor  ... 

2 

Pharyngeal   paralysis  and 

11,  12 

T. 

Broncho  -  pneumonia  and 

broncho-pneumonia 

67 

Epistaxis   

5,  6,  7,  7 

asphyxia... 

14 

Collapsed 

4,  7 

H. 

Cardiac  failure 

11 

3  to  4 

Anuria 

5,  5 

H. 

Epistaxis 

5 

T. 

Croupy   

2 

Septic  pneumonia  ... 

27 

H. 

Vomiting 

5 

T. 

Stridor  and  moribund 

5 

Adenitis 

11,  20 

0. 

6,  11 

H. 

3 

Moribund 

2 

Broncho-pneumonia 

2,  34,  35 

H. 

Epistaxis,  otorrhoea 

8 

Cardiac  failure 

10 

Septictemia  ... 

30 

H. 

Epistaxis  and  moribund  ... 

2 

Cardiac  action  feeble 

8 

Epistaxis 

4 

lVIoribv^nd,  adenitis 

25 

Cardiac  failure 

29 

Vomiting 

2 

Epistaxis,  angina  ... 

8 

Cardiac  action  feeble,  and 

Convulsions... 

11 

Rhinorrlioea  ... 

3 

paralysis  of  palate 

21 

Stridor 

2 

Otorrhoea  and  rhinorrhoea. . . 

31 

CEdema  of  eyelifis  ... 

10 

Regurgitation 

7 

Regurgitation 

12 

Rhinorrhoea... 

2 

CaiMJiac  action  slow 

0 

Died  before  operation 

2 

Palate  (membrane)... 

11 

General  paralysis  and  cardiac 

Broncho-pneumonia 

75,  9 
C 

Bronchitis  and  scarlet  fever 

40 

failure 

39 

Stridor  and  recession 

Pulse  slow  ... 

11 

Septica!mia  ... 

21 

Broncho-pneumonia&stridor 

3 

Cellulitis   

14 

Moribund 

2  and  2 

Otorrhcea     ...       ...  ~ 

9 

No  pulse 

3 

LTriue  scan'y 

9,  8,  12 

Pulse  feeble... 

5,  6 

3  to  4 

Epistaxis 

4,  5 

Delirium 

2 

T. 

2 

Cardiac  action  feeble 

30 

Bruising,  site  of  injection... 

6 

H. 

Epistaxis   

7 

Septic  pnemiionia  ... 

10 

Regurgitation 

8 

0, 

4,5,6,19,36 

Cervical  cellulitis  ... 

7,  8 

Diarrhoea 

14 

Lobar  pneumonia  ... 

9,  11 

Adeniti?,  delirium  ... 

9 

Paralysis  of  palate  ... 

16 

BroDcho-pneumonia 

8,  22 

Diarrhoea  and  regurgitation 

15 

Regurgitation  and  epistaxis 

6,  24 

Adenitis,    bronchi' is,  and 

10  to  15 

Epistaxis 

3 

convulsions 

70 

H. 

6. 

9 

4,  11 

Cardiac  failure  and  epistaxis 
Otorrhoea 

6 
34 

4  to  5 

Adenitis 

9 

Moribund 

2 

T. 

6 

Cardiac  action  irregular    . . . 

13 

Cardiac  sounds  inaudible  ... 

11 

Epistaxis  and  regurgitation 

18 

Delirium 

5 

Cardiac  failure 

8 

t! 

Bronchial  obstruction 

52 

H, 

Petechial  hemorrhage 

6 

H. 

2,  5,7 

20  and  upwards 
Cellulitis  of  neck  ... 

13 

Vomiting 

Pharyueeal  paralysis  &  rickets 

10 

48 

T.    Tracheotomy.  H.    Hemorrhagic  type  of  Diphtheria.  O.    No  information  obtained. 
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Table  XLVa.  {continued). — Detailed  List  of  Fatal  cases  in  which  Diphtheria  bacilli  were  found 

and  which  were  injected  with  Antitoxic  Serum. 


1896 — con  tin  ued. 


\ 

Days  in 
Hospital. 

4,  4 

T. 

4 

T. 

22,  43 

H. 

3,  6 

15 

3,4,8,26,28 

7,  8,  10 

4,  18 

15 

10,  10 

45 

2 

13 

5 

10 

30 

9 

T. 

6 

T. 

3 

H. 

WESTERN. 


4  to  5 

Otorrhcea 

Broncho-pneumonia 
Epistaxis 

Paralysis  of  phavvnx 
O. 

Cardio-gastric  crisis 
Epistaxis 
Regurgitation 
Paralysis  of  palate 
Broncho-pneumonia 
Pertussis 
Arthralgia  ... 
Rhinitis 

Superficial  necrosis 
Cardiac  sounds  abrupt 

Otorrhcea   

Rhinorrhcea 
Cardiac  failure 


5  to  10 

Lobar  pneumonia 
Nephritis 
Epistaxis 
Moribund 


Epistaxis 

and  cardiac  failure... 
Bruising  at  site  of  injection 
Constant  vomiting  ... 
O. 

Epistaxis 
Adenitis 

Adenitis  and  scarlet  fever.. 
Anorexia 

Cardio-gastric  crisis 
Moribund 

Paralysis  of  palate  ... 
Cardiac  failure 
Morbus  cordis 
Dyspnoea 

Cardiac  action  cantering  .. 
Pulseless 

Constant  vomiting  ... 
Collapsed 


10  to  15 

Cardio-gastric  crisis 
Broncho-pneumonia 
Paralysis  of  palate 
Regurgitation 
Paralysis  of  pharynx 

15  to  20 

Gangrenous  stomatitis 
Cardiac  failure 


Ei^STERN. 


4,  20,  23 
21 
60 

9 

3 

4 

4,  4,  5,  5,  7 
3,  5,  7 

3 
2 
4 
7 

3,11,27,33, 
10 
33 
12 
6,  8 
- 

2,  17  i 
19  I 
18  ! 

3  ; 

9 

1  j 
6 
1 


o 

9,  11 
6 
8 
12 
23 


Under  1 

Cardiac  failure 


Ito  2 

0. 

Partial  anuria 
Broncho-pneumonia 
Cardiac  failure 


2  to  3 

Bronchitis 
Regurgitation 
Cardiac  failure 
Cardiac  action  galloping 
Bronchitis  ... 
Broncho-pneumonia 
Anuria 
Urine  scanty 
Vomiting  and  collapse 
Dyspnoea 


4 

45 


Days  in 
Hospital. 


2,  5 


11 
10 
19 
7 


49 

11 

13 

11 

15 
2,  94 
2,4 
7,  9 

20 
4 


EASTERN. 


3  to  4 

Dysjiuoea     .  . 
Urine  scanty 


Anuria 


Epistaxis 

Moribund  

Vomiting 

Paralysis  of  diaphragm 
Paralysis  of  palate ... 
Moribund,  cardiac  failure. 
Nephritis 
Convulsions 


4  to  5 


Dyspnoea 

Epistaxis 

Epistaxis 

Urine  scanty 

Broncho-pneumonia 

Pneumonia  

Nephritis 
Cyanosis 
Anuria 

Cardiac  failure 

Morbilli   

Partial  anuria 
Otorrhcea 

Cronpy   


5  to  10 

Broncho-pneumonia 

Anuria 

Epistaxis 

Convulsions 

Delirium 

Anuria 

Convulsions... 

Urine  scanty 

Epistaxis 

Regurgitation 

Dyspnoea,  ura?mia  ... 

Constant  vomiting  ... 

Cervical  adenitis  ... 

Paralysis  of  rectum 

Alveolar  abscess 

Broncho-pneumonia 

Anuria  and  e!)istaxis 

Cardiac  fnilnre 

Morbilli   

Pleurisy 

Paralysis  of  palate... 


SOUTH-EASTERN. 


Under  1 

Measles 
Moribund  ... 
Cardiac  paralysis  .. 
Conjunctivitis 
Constant  vomiting  ... 
Diarrhoea 

Retraction  of  chest... 


lto2 


Laryngeal  cough    . . . 
Bronchitis  ... 
Broncho-pneumonia 
Regurgitation 
Stridor 

6.' 

Broncho-pneumonia 
Paralysis  of  pharynx 
Otorrhcea,  strabismus 
Glands  swollen 
Convulsions  ... 


Days  in 
Hospital. 


89 
1 
4 

.  5,  8, 

12,  20 
3.  9 

2 

5 
44 

2 

2 
15 
13 


3.  3 

31 
5,  7 
3,  4,  11 


24 
35 
18 


10  and  37 
3 
13 
14 
12 


2 

3,  4,  5 
4  and  6 
7,  7,8,  13 
11 
2 

4,  5,  7,  8 

8,  21 
3.  5,  10 
3,  9,  10 
3,  7 
16 
9 
9 
44 
2 
42 
9 
11 
48 
13 
26 


Days  in 
Hospital. 


6 

2 
18 
5 
4 


1 

40 
28 

6 
16 

4 

2 

4  and  6 

7,  40 

4 
44 

9 
19 


T.H 
T. 
T. 
H. 
H. 


SOUTH-EASTERN. 


2  to  3 

Epistaxis 

Broncho-pneumonia 
Dyspnoea 

Epistaxis 

Morbilli,  cyanosis  ... 
Bronchitis  ... 

O. 

Constant  vomiting  ... 
Epistaxi.'^ 
Regurgitation  and  epistaxis 
Otorrhoea 


Days  in 
Hospital. 


3  to  4 


Dyspnoea 
Epistaxis 

Constant  vomiting  ... 
Cardiac  paralysis  ... 
Anuria 

O. 

Constant  vomiting  

Adenitis 

Epistaxis  and  regurgitation 

Broncho-pneumonia 

Epistaxis 

Anajmia 

Fed  by  nose... 

Cyanosis 

Fed  by  nose,  retraction 
Collapsed  (pulse  100) 
Moribund   

4  to  5 


T. 

Morbilli   

1 

H. 

1,  2,  2 

H. 

Epistaxis 

'  5 

O. 

7 

Anajmia 

19 

Otorrhaa   

7 

Convulsions... 

10,  41 

Cyanosis  and  epistaxis 

40 

5  to  10 


Cyanosis 
Regurgitation 


Vomiting 


O. 


Epistaxis 

Adenitis  and  anuria 
Pleurisy 
Conjunctivit  s 
Epistaxis  and  anuria 
Epistaxis  and  regurgitai-ion 
Constant  vomiting  . . . 

Bruises  on  right  cheek 
Cardiac  failure 
Cardiac  paralysis    . . . 
Cardiac  dilatation  ... 
Regurgitation 
Morbilli   


10  to  15 


Constant  vomiting  ... 
Collapsed 

Cardiac  paralysis  ... 
Epistaxis 

15  to  20 

Regurgitation 
Cardiac  paralysis  ... 

20  and  upwards 

o. 

Cardiac  failure 


T.  Tracheotomy. 


H,    Hoemorrhagic  type  of  Diphtheria. 


O.    No  iaformation  obtained 
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Table  XLVa.  (continiced). — Detailed  List  of  Fatal  cases  in  which  Diphtheria  bacilli  were  found 

and  which  were  injected  with  Antitoxic  Serum. 

1896 — rontinued. 


SOUTH-WESTERN. 

Days  in 
Hospital. 

IMORTH-WE  STERN. 

Days  in 
Hospital. 

NORTH-EASTERN. 

TiflVC  1« 

±Jtija  111 

Hospital. 

Under  1 

2  to  3 

1  to  2 

0. 

2  and  3 

T. 

1 

T. 

R  rOTi  p1i  n -Tin  pn  m  nn  1  n 

1  - 

il 

H. 

Epistaxis   

6 

1  to  2 

0. 

7 

2  to  3 

T. 

BroDchitis 

6  and  9 

Cardiac  failure 

2  8.  8 

T. 

J-  cixa  l^Sla  llld^J  HI  tig  UilllB      .  • . 

1  .) 

T. 

Broncho- pueiini  on  ia 

10 

Stridor  and  retraction 

7 

Moribund 

3 

Anuria 

4  and  10 

4-  tn 

Adenitis  and  epistaxis 

12 

Respiration  ranid  ... 

4 

Urine  scanty 

1 

T 

2  to  3 

Bull  neck 

5 

5  to  10 

T. 

Broncho- pneumonia 

3 

Stridor,  uFine  scanty 

2 

0. 

50 
1  ■> 

T. 

Scarlet  fever 

14 

Moribund 

2 

Urine  scanty 

Moribund 

2 

\j       xjiiKimiiai  . .  .           ...  ... 

X  1 

Cardiac  failure 

9 

Kegurgitation 

8 

T. 

3  to  4 

lO  to 

Epistaxis 

•  4 

3 

T. 

Otorrhoea   

T. 

Bronchitis  

44 

3  to  4 

Cardiac  failuie 

3 

T.H 

Cyanosis 

2 

Cardiac  failure  and  anuria 

16 

T. 

Respiration  Jerky  ... 

5 

Cardiac  failure  and  adenitis 

9  and  9 

H 

Epistaxis 

Laryngeal  paralysis 

6 

Cardiac  failure  feconvulsions 

15 

49 

Otorrhoea  and  anuria 

12 

Days  in 

Bronchitis  ... 

3  and  38 

BROOK. 

4  to  5 

Epistaxis  and  anuria 

9 

Hospital. 

T, 

7 

Adenitis 

4 

T. 

Cardiac  failure 

8 

Pyrexia 

9 



H. 

Blood  in  urine 

11 

Moribund  ... 

2 

Under  1 

Scarlet  fever 

8 

Adenitis  and  anuria 

2 

Broncho- pneumonia 

8 

Epistaxis 

6  and  8 

Epistaxis 

5 

Cardiac  failure 

2 

Morbilli  aod  coryza 

24 

1  to  2 

Cardio-gastric  crisis 

13 

Anuria 

5 

T. 

Emphysema 

2 

T. 

Cardiac  failure 

5 

5  to  10 



Urine  scanty 

8 

T. 

1  and  5 

T. 

4  to  5 

Laryngeal  stridor  ... 

13 

T. 

Cardiac  failure 

3 

Moribund 

2 

Cardiac  failure 

4  and  48 

H. 

3  and  4 

T. 

Retraction  ... 

6 

H. 

Cardiac  failure 

6  and  7 

T. 

Stridor 

2 

2  to  3 

H. 

Epistaxis  and  adenitis 

H. 

6 

T. 

Retraction  of  ribs  ... 

6 

0. 

3,  5,  6,  8,  8, 
8,  8,  IB 

H. 

Cardiac  failure 
Anuria 

3 

3,  7,  10 

Bronchitis  ... 

98 

Cardiac  failure 

2,  8,  9,  11, 

Laryngeal  coucrh  ... 

12 

3  to  4 

12,  44,  49 

Cardiac  failure 

7,  8,  13 

T. 

Epistaxis 

6 

Epistaxis   

4,  4,  4,  8, 

Double  adenitis 

12 

O. 

2,  2 

11, 14 

Respiration  rapid  ... 

5 

Cardiac  dilatation  ... 

15 

ILaryngeal  cough 

8 

Adenitis  and  anuria 

3  and  11 

Cardiac  paralysis 

11 

Otorrhoea 

4 

Convulsions... 

4 

Ooziog  of  blood  from  moutli 

20 

Cardiac  dilatation  ... 

10 

4  to  5 

Vomiting  (P.M.  fatty  heart) 

2 

Paralysis  of  laryn.K 

44 

T. 

Epistaxis     ...  ... 

43 

Delirium 

3 

Cardiac  paralysis  ... 

7 

0. 

Abdominal  pains  ... 

35 

Epistaxis 

2 

Cardiac  failure 

3  and  4 

Paralysis  of  palate  ... 

6 

Paralysis,  pharyngeal  mus- 

Cardiac paralysis  ... 

11 

IMoribund 

1  and  2 

cles 

Adenitis,  epistaxis,  &  anuria 

39 
9 

Sores  on  lips 
Heart  dilated 

(j 
37 

10  to  15 

Heart  action  cantering 

3 

H. 

Cardiac  failure   

0. 

7 

23 

5  to  10 

5  to  10 

I;q vfl i a p  fa  1 1  n f p 

T. 

4 

H. 

Epistaxis 

9 

Regurgitation 

16 

T. 

Stridor  and  retraction 

2 

0. 

1,  8,  50 

H. 

HcGmorrhagic  neck 

47 

Epistaxis 

unA  fi 

15  to  20 

H. 

Anuria 

7 

Anuria 

12 

IH^n  PTYl  n      1*1  (tTi  f"   OT7  p1  T 
vJ2JU.dIl£lj  xi^llL  cVcllU.  ... 

8 

H. 

Epistaxis 

5 

Regurgitation 

37 

H. 

XJrine  scanty 
Anuria 

\J  \A.  ij cll.LV.'llXliXO             ...  ... 

7 

2,  6,  6,  10 
h  and  61 

i\/foril)und 
Convulsions ... 

KJOjX  KXldiKj  H\ll  Hi.  C                ...  ... 

1 
5 

13,  17,  22 

Adenitis  and  anuria 

2.  4,4,  8,  8, 
8^7,7,16,58 

Heart  dilated 

37  and  44 
4 

Days  in 

Cardiac  paralysis  ... 

NORTH-WESTERN. 

v.'  til  I  U.It.lL'  IdiXLLlc            ...  ... 

f;  Q  S  q  If) 

J,  O,  O,  t*,  Xv/, 

OII1U.UI  UiIlU.  ULUIll^Illbl^) 

in 

Hospital. 

11,  11,  11, 

19   19  4.ti 
xz,  xz,  io 

in  tr* 

41 

V^CtlLUCl^  ICtllUlC            ...  ... 

9 

Under  1 

Delirium 

9  and  9 

Stridor  and  retraction 

2 

1^  <xu.dcti  poj-dii^oib  aiiQ  aiiiina 

5 

T^TTiTirlin-  T^Ti  pn  TYi  Ani  51 

39 

M  on  CO  0 

i-ictUftcct              ...            ...  ... 

85 

Convulsions ... 

7 

1  to  2 

Anuria 

Adenitis 

3  and  7 

2  and  6 

T. 

3 

Moribund 

Days  in  i 
Hospital.  { 

0. 

4  and  13 

Epistaxis 

10  and  62 

NORTHERN. 

Lobar  pneumonia  ... 

14 

Paralysis  of  palate 

65 

Double  adenitis 

5 

Cardiac  dilatation  ... 

12  and  24 

Starvation  ... 

3 

Septicemia  ... 

8 

Varicella  and  adenitis 

66 

Membrane,  nose 

10 

3  to  4 

Croup   

4 

Cardiac  ' '  dulness  " 

3 

Convalescent  scarlet  fever 

15 

Adenitis 

Cardiac  action  "  tic-tac  .. 

2  and  7 
2 

10  to  15 

5  to  10 

Bronchitis    ...  ... 

35 

T. 

Convulsions ... 

2 

0. 

60 

Broncho- pneumouia 

9 

Regurgitation 

43 

Convalescent  scarlet  fever...! 

1 

18 

T.    Tracheotomy.  H.    Hsemorrhagic  type  of  Diphtheria.  0.    No  information  obtained. 
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Table  XLVIa. — Detailed  List  of  Fatal  cases  in  which  Diphtheria  bacilli  were  found  but  which 

were  not  injected  with  Antitoxic  Serum. 


1895. 


FOUNTAIN. 


Under  1 

Diarrhoea,  bronrho-pneu 

monia 
Otorrhoea 


1  to  2 


Cardiac  failure 

Stridor   

Broncho-pneumonia 
Morbus  cordis 

2  to  3 

Nephritis 
Regurgitation 
O. 

Adenitis,  diarrhuja... 

Broncho-pneumonia 

Epistaxis 

Septic  rash  


3  to  4 


O. 

Nephritis  and  cardiac  failure 
Regurgitation,  urine  scanty 
Urine  scanty 
Otorrhoea,  strabismus 
Diarrhoea,  rhinorrhoea 
Broncho-pneumonia 


Days  in 
Hospital. 


4  to  5 
O. 

Pneumonia  ... 
Otorrhoea 


5  to  10 

Epistaxis   

O. 

Cardiac  failure 
Septic  pneumonia  ... 
Paralysis  of  pharynx 
Otorrhoea 
Regurgitation 


10  to  15 


Anuria 


15  to  20 

Nephritis,  uraemia  . 
Sudden  collapse 


20  and  upwards 

Adenitis,  epithelioma 
Acute  bronchitis  ... 


14 
10 


3 
7 

2  and  2 
7 
5 


9 
3 

7  and  9 
38 

3,  5,  &  23 
5 
11 


3 

3,  7,  17, 
17,  33 
8 
11 
10 
4 
39 
20 


7 
12 


1  and  3 
6 

11  and  13 
10  and  17 
4 
43 
57 
7 


2 
11 


WESTERN. 


Days  in 
Hospital. 


1  to  2 

liObar  pneumonii>  ... 
Conjunctivitis,  adenitis 
Scarlet  fever 


2  to  3 

Paralysis  of  palate  . 


3  to  4 


Anuria 
Adenitis 


4  to  5 
O. 

5  to  10 
O. 

General  paresis 
Lobar  pneumonia 


2 
2 
25 


25 


3 
12 
4 

3  and  13 


5  and  17 


1  and  5 
37 

38 


WESTERN. 


10  to  15 

Cardio-gastric  crisis 

15  to  20 
O. 

20  and  upwards 

Puerperal  septicivmia 


EASTERN. 


Under 

Croup 

Rhinorrhoea . . . 


1  to  2 


Bronchitis 


O. 


Broncho-pnenn.onia 
Gastro-enteritis 
Rhinorrha?a  ... 
Epistaxis 


2  to  3 

Neck  swollen 
O. 

Paralysis  of  palate  ... 
Cardiac  failure 
Bronchitis  ... 
Varicella 
Laryngitis  ... 
Rhinorrhoea  and  vomiting. 
Nephritis 

Paralysis  of  larynx... 
Impetigo,  blepharitis 


3  to  4 

Stridor   

Convulsions... 
Tubercular  peritonitis 

Croup   

Tubercular  meningitis 
Paralysis  of  palate  . . . 
Pneumonia  ... 
Partial  anuria 
Gastro-enteritis 
Vomiting 

Cellulitis   


4  to  5 
(). 

Partial  anuria 
Anuria 

Cervical  adenitis 
Morbus  cordis 
Paralysis  of  palate 
Pneumonia  ... 
Vomiting 


5  to  10 

Croup 

Pneumonia  ... 
Stridor 

Lobar  jineumouia  . 
O. 

Epistaxis 
Cardiac  failure 
Croup 

Partial  anuria 

Anuria 

Nephritis 

Paralysis  of  palate. 

Gastro-enteritis 

Morbilli 

Pywmia 

Cardiac  failure 

Cellulitis 

Otorrhoea 


Days  in 
Hospital 


10 


21 


Days  in 
Hospital. 


2  and  100 
53 
25 


24 

3,  3,  4,  5 
2 
3 

y  and  34 
35 
10 
24 
85 
34 
6 


10 
5  and  8 
7 

2 

19 
6 
17 

5 
11 

9 
8 


1,  2,  7 
3 

3,  7,  11 
10 
6 

8  and  37 
3 
7 


3 

G 

3 
10 
27 
4  and  5 

2 

3,  3,  4,  53 
3 
10 

13  and  43 
2,  9,  43 
56 

12  and  37 
15 
8 
13 
11 
3 
23 


H. 


T. 


T. 


EASTERN. 


10  to  15 

O. 

Cardiac  dilatation  . 
Cardiac  paralysis  , 
Rheumatism... 

15  to  20 

Convulsions... 


Days  in 
Hospital. 


3 
32 
53 
27 


12 


SOUTH-EASTERN. 


Days  in 
Hospital. 


1  to  2 


Dyspnoea 

2  to  3 

Dyspnoea 

Cardiac  paralysis  .. 


3  to  4 

Broncho- pneumonia 


5  to  10 


Epistaxis 


Pericarditis  and  endocarditis 


SOUTH-WESTERN. 


2  to  3 

Bronchitis  and  otorrhoea 

3  to  4 

Cardiac  failure 
Collapse 


4  to  5 
O. 


5  to  10 

Cardiac  failure 
Regurgitation 


10  to  15 

Paralysis  of  palate  , 


1 
1 

23 


26 


1 

1  and  2 
28 
47 


Days  in 
Hospital. 


43 
5 


10 
5 


12 


NORTH-WESTERN. 


1  to  2 

Broncho-pneumonia 
Cyanosed 
Rickets 
Meningitis  ... 
Broncho- pneumonia 
Lobar  pneumonia  ... 


2  to  3 

7 

6. 

3,  7 

Paralysis  of  muscles 

44 

Pneumonia  ... 

28 

Epistaxis 

1  and  3 

Adenitis   

27 

Cellulitis  of  neck  &  otorrhoea 

12 

Adenitis  and  regurgitation 

13 

Broncho-pneumonia 

3 

3  to  4 

1  and  15 

0. 

4  and  (j 

Broncho-pneumonia 

8  and  35 

Paralysis  of  muscles 

7 

Adenitis  and  otorrhoea 

16 

Measles 

3 

Adenitis   

2  and  5 

Adenitis  and  paralytic  cough 

53 

Enteric  fever 

61 

Scarlet  fever  

13 

Days  in 
Hospital. 


1 

12 
4 

8,  13,  34 
39 


T.    Tracheotomy.  H.    Ha;morrhagic  type  of  Diphtheria.  O.    No  information  obtained , 
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TABLTi;  XLVIa.  (continued). — Detailed  List  of  Fatal  cases  in  which  Diphtheria  bacilli  were  found 
but  which  were  not  injected  with  Antitoxic  Serum. 


1895 — continued. 


NORTH-WESTERN. 

Days  in 
Hospital. 

NORTH-WESTERN. 

Days  in 
Hospital. 

NORTH-EASTERN. 

Days  in 
Hospital. 

T. 

4  to  5 

6. 

Croup   

Epistaxis 
Otorrhoea 
Cardiac  failure 
Epistaxis  and  adenitis 

1 

7  and  9 
.5 

1  and  3 
4  and  6 

2 

7 

10  to  15 

Tuberculosis 
Adenitis  and  epistaxis 
Broncho-pneumonia 

2 
4 
5 

4  to  5 

Scarlet  fever   

5  to  10 

Croupy   

Tuberculosis 

42 

8 
66 

T. 
T. 

5  to  10 

Croup   

6 
4 

NORTH-EASTERN. 

Days  in 
Hospital. 

H. 
H. 

Adenitis 

0. 

Moribund 
Adenitis 

Faucial  paralysis  ... 
B  ron  cho- pneumoni  a 
Cardiac  failure  and  anuria 
Epistaxis 

Cardiac  failure   

Otorrhoea 

Nephritis  and  otorrhoea    . . . 
Adenitis  and  epistaxis 
Pharyngeal  paralysis  and 

epistaxis 
Scarlet  fever 

4 
25 

1,  1,  2,  9 

2 
17 
22 
34 

7 

10  and  10 
1  and  17 
1 

5 

81 

39 
9 

T. 

1  to  2 

Pneumonia  ... 

2  to  3 

Nephritis 

Tonsillitis  

Broncho-pneumonia 
Scarlet  fever 

Scarlet  fever  and  tonsillitis 
Intubation  ... 

3  to  4 

Nephritis 

46 

NORTHERN. 

Days  in 
Hospital. 

T. 
T. 
T. 

T. 

42 
32 
28 
4 
43 
28 
33 

49 
10 

5  to  10 

Scarlet  fever   

25 

1896. 

FOUNTAIN. 

Days  in 
Hospital. 

WESTERN. 

Days  in 
Hospital. 

EASTERN. 

Days  in 
Hospital. 

T 

Under  1 

Collapsed   

Cardiac  failure 
Otorrhoja,  emaciation 

1  to  2 
0. 

Bronchitis  ... 
Cyanosed 

Collapsed   

Moribund,  croupy  

2  to  3 

Scarlet  fever 
Rhinorrhcea... 

3  to  4 

Collapse,  cyanosed... 
Broncho-pneumonia 
Convulsions... 
Bronchitis  ... 

3 
4 
60 

2 

1  and  6 
19 
4 
2 
2 

4 
11 

45 

H. 

2  to  3 

Moribund 

Broncho-pneumonia 
Cardio-gastric  crisis 
Collapsed   

3  to  4 

Cardio-gastric  crisis 
Regurgitation,  stomatitis  ... 

2 

48,  57 
2 
1 

8 
7 

H. 
H. 

4  to  5 

Broncho-pneumonia 

5  to  10 

Moribund   

Vomiting 
Endocarditis 

Anuria  and  convulsions  ... 
Neck  swollen 

17 

1 
4 
6 
3 
1 

4  to  5 
0. 

Moribund   

Otorrhoea,  pyaemia  

3 
1 
27 

10  to  15 

Vomiting 

5 

T. 

5  to  10 

0. 

10  to  15 

2 

SOUTH-EASTERN. 

Days  in 
Hospital. 

4  and  23 
11 
17 

Cardio-gastric  crisis 
Heart  dilated 
Peritonitis,  otalgia ... 

11 

2 
33 

Under  1 

Cyanosis 
Pneumonia  ... 

1 
64 

4  to  5 

Scarlet  fever 
Cardiac  failure 

5  to  10 

Dyspnoea 

0. 

Rhinorrhoea,  jaundice 
Cardiac  failure   

2 
22 

H. 

15  to  20 

Moribund   

4 

H. 

1  to  2 

Epistaxis 
Bronchitis  ... 
Otorrhoea,  pyaemia... 
Morbilli   

2  to  3 

1 

11 

17 

H. 

1 

2 
16 
7 

EASTERN. 

Days  in 
Hospital. 

H. 

11 

3 

Adenitis,  anuria 

Anuria  ...   

Necli  swollen   

17 
4 
9 

Under  1 

Stridor   

1  to  2 

Moribund  ... 

18 
2 

H. 

Moribund 

0. 

Dyspnoea,  scarlet  fever 
Regurgitation,  retraction  ... 
Morbilli,  conjunctivitis 

1. 

S 
19 
21 

3 

WESTERN. 

Days  in 
Hospital. 

Convulsions... 

2  to  3 

Anuria 

58 
11 

T. 
H. 

3  to  4 

Varicella 
No  pulse 

1 

33 
4 

Under  1 

Moribund  

lto2 

Petechial  haemorrhages 

1 
1 

Broncho-pneumonia 
Pyaimia,  arthritis  ... 

3  to  4 

Heart  action  cantering 
Diarrhoea 

Ifi 
12 

17 
6 

4  to  5 
0. 

Retraction  ... 
Adenitis,  scarlet  fever 
Cardiac  paralysis  ... 

1 
62 
7 
3 

T.    Tracheotomy.  H.    Hiemorrhagic  type  of  Diphtheria.  O.    No  information  obtained. 
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Table  XLVIa.  {continued). — Detailed  List  of  Fatal  cases  in  which  Dijohtheria  bacilli  were  found 
but  which  were  not  injected  with  Antitoxic  Serum. 


1896 — continued. 


1 

SOUTH-EASTERN. 

Days  in 
Hospital. 

NORTH-WESTERN. 

Days  in 
Hcspital. 

NORTH-WESTERN. 

Days  in 
Hospital. 

H. 

5  to  10 

Cardiac  paralysis  ... 
Delirium 
Otorrhoea  ... 
Cardiac  euresis 
Paralysis  of  palate... 

3 
2 
2 
50 
46 

2  to  3 
0 

Anuria 

Moribund  ... 
Cardiac  failure 
Septicaemia  ... 
Whooping  cough  ... 
Congenital  syphilis. . . 

3,  13,  35 
2 
4 
17 
6 
7 
7 

5  to  10 — continued. 
Meningitis  ... 
Cardiac  failure 

Adenitis  and  anuria 
Paralysis  of  palate... 
Regurgitation 
Cardiac  dilatation  ... 

59 

7,  8,  8,  9, 

23,  35 
9  and  11 

48 
9 

SOUTH-WESTERN. 

Days  in 
Hospital. 

Morbilli   

Adentis  and  urine  scanty  . . . 

Epistaxis 

Adenitis 

Urine  scanty 

Membrane  in  nose  ... 

3 
3 
3 

2  and  13 
4 
2 

Croupy 

Adenitis  and  epista.xis 
Morbilli   

3 
3 
9 

Under  1 

Acute  diarrhcBa 

4 

10  to  15 

Moribund 

Adenitis  and  urine  scanty... 

3 
GO 

1  to  2 
0. 

Cardiac  failure 

10 
1 

T. 

3  to  4 
0. 

Scarlet  fever 

Croupy 

Convulsions... 

Epistaxis 

Anuria 

Urine  scanty 

Adenitis 

Broncho-pneumonia 

4  to  5 

Stridor 
Epistaxis 
Tonsillitis  ... 

0. 

2 

2,  6,  6,  8 
4 

3  and  8 
13 
6 
14 
6  and  17 
11  and  17 
2 

3 
3 
55 
3  and  5 

2  to  3 
0. 

3  to  4 

5  and  7 

NORTH-EASTERN. 

Days  in 
Hospital. 

Necrosis   

Hemiplegia 

4  to  5 

0. 

5  to  10 

0. 

Cardiac  failure   

3 
15 

\ 
7 

T. 
H. 
H. 

6  to  10 

Sc.Trlet  fever 
Panophthalmitis  ... 

G 
9 

Nephritis 
Anuria 
Scarlet  fever 

7 

2  and  5 
8 

BROOK. 

Days  in 
Hospital. 

NORTH-WESTERN. 

Days  in 
Hospital 

Moribund   

3 

Stomatitis  ... 
Epistaxis 

22 
4,  6,  8 

4  to  5 

Under  1 

Congenital  syphilis 

3 

Otorrhoea 

Croupy  and  stridor... 
Cardiac  failure 

4 
1 
(j 

C}anosed 

9 

1  to  2 

Stridor  and  retraction 
Moribund  ... 
Convulsions  

5  to  10 

Paralysis  of  palate  ... 

Anuria 

Moribund 

T. 
T. 

3 
4 

2  and  5 
7  and  24 

T. 
T. 

1 
4 

6  and  11 
1,  1,  and  3 

NORTHERN. 

Days  in 
Hospital. 

Urine  scanty 
Epistaxis 

Lobar  pneumonia  ... 

2  and  6 
5 
10 

Adenitis 
Scarlet  fever 
Epistaxis 

2  and  12 
13 
10 

5  to  10 

Convalescent  scarlet  fever... 

46 

T.    Tracheotomy.  H.    Hajmorrhagic  type  of  Diphtheria.  O.    No  information  obtained. 
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Table  XLVIIa. — Detailed  List  of  Fatal  cases  in  which  no  Diphtheria  bacilli  were  found  but 

which  were  injected  with  Antitoxic  Serum. 


1895. 


FOUNTAIN. 

Days  in 
Hospital, 

EASTERN. 

Days  in 
Hospital. 

SOUTH-WESTERN. 

Days  ill 
Hospital. 

1  to  2 

Broncho- pneumonia 
Adenitis 

3  to  4 

Otorrhcea 

Otorrhoeaand  regurgitation 

5  to  10 
0. 

WESTERN. 

1  to  2 

Broncho-pneumonia 
Lobar  pneumonia  ... 

2  to  3 

Pneumonia  and  epistaxis ... 

3  to  4 
0. 

Otorrhcea 

Broncho-pneumonia 

20  and  upwards 
Chronic  nephritis  

2 
5 

33 
30 

8 

Days  in 
Hospital. 

4 
6 

2 

4 
9 
10 

21 

T. 
T. 

2  to  3 

0, 

Broncho-pneumonia 

3 
67 

5 

41 
18 

13 
9 
6 

2  and  12 

T. 

T. 
T. 

Under  1 

Bronchitis  ... 
Bronchitis  ... 
Follicular  tonsillitis 

4 

2 

5 

3 

12  and  17 

5 

ti 
10 
17 

3  to  4 

Urine  scanty   

4  to  5 

Broncho-pneumonia 
0. 

o  to  4 

Broncho-pneumonia 
Broncho-pneumonia 

4  to  5 

Eegurgitation 

5  to  10 

Gastro-enteritis   

0. 

Stomatitis  ... 

5  to  10 

Cardiac  failure 
Paralysis  of  palate... 
Pulmonary  tuberculosis  ... 

10  to  15 
O. 

NORTH-WESTERN. 

Days  in 
Hospital. 

T. 

SOUTH-EASTERN. 

2  to  3 

Septic  pneumonia  ... 

Days  in 
Hospital. 

24 

50 

7 

4 

0  and  17 

Under  1 

Bronchitis  ... 

1  to  2~ 

Broncho- pneumonia 
Pneumonia  ... 
Bronchitis  and  adenitis 
Measles 

2  to  3 

Broncho-pneumonia 

10 

3  and  14 
5 
5 
13 

10 

2  and  2 
26 

33 

38 

2 

T. 

EASTERN. 

Under  1 
0. 

Lobar  pneumonia  ... 
Pneumonia  ... 

1  to  2 

Bronchitis  ... 

0. 

Bronchitis  ... 
Pneumonia  ... 
Otorrhcea   

Days  in 
Hospital. 

30 
16 
18 

8 

3  and  16 
8 
16 
4 

3  to  4 

Diarrhoea 

4  to  5 

Broncho-pneumonia 

3  to  4 

Moribund 

Broncho-pneumonia 

5  to  10 

Convulsions,  bronchitis 

10  to  15 

Paralysis  of  palate  ... 

4  to  5 

Broncho-pneumonia 

5  to  10 

Urine  scanty 

20  and  upwards 

Pneumonia  ... 

1896. 

FOUNTAIN. 

Days  in 
Hospital. 

FOUNTAIN. 

Days  in 
Hospital. 

WESTERN. 

Days  in 
Hospital. 

T. 
T. 

1  to  2 

Diarrlioaa 
Scarlet  fever- 

2  to  3 

Pneumonia  ... 
Conjunctivitis 

35 
2  and  3 

12 

85 

2 
8 
17 
4 

0  and  8 
8 

13 

19  and  60 
30 
8 

5  to  10 

Paralysis  of  palate  ... 
Epistaxis 

Croupy   

Moribund  delirium 
"Vomiting  and  diarrhoea  ... 
Cardiac  failure 

10  to  15 

Diarrhoea 

7 
10 

8 
16 
19 
25 

14 

T. 
H. 
H. 

T. 

3  to  4 

Broncho-pneumonia 

4  to  5 

Diarrhoea 
Cardiac  failure 

5  to  10 

Septicaemia  ... 

Diarrhoea 

Toxaemia 

20  and  upwards 

Suppurating  tonsillitis 

EASTERN. 

Ito  2 

Broncho-pneumonia 

2 

53 
39 

10 
4 
17 

7 

4 

Days  in 
Hospital. 

6 

3  • 

3  to  4 

Double  otorrhcea  ... 
Convulsions... 
Paralysis  of  palate  ... 
Scarlet  fever 
Otorrhcea 

4  to  5 

Paralysis  of  palate  ... 
Diarrhoea 

Moribund  and  anuria 
Broncho-pneumonia 

WESTERN. 

Days  in 
Hospital. 

Under  1 

Broncho-pneumonia 

1  to  2 

Urine  scanty 
Pyaemia  and  diarrhoea 

2  to  3 

Cardiac  failure 
Bronchitis  ... 
Scarlet  fever 

8 

9 
17 

5 
14 
7 

T.    Tracheotomy.  H.    Ha;morrhagic  type  of  Diphtheria.  O.    No  information  obtained. 
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Table  XLVIIa.  (continued). — Detailed  List  of  Fatal  cases  in  which  no  Diphtheria  bacilli  were 
found  but  which  were  injected  with  Antitoxic  Serum. 

1896 — continued. 


EASTERN. 

Days  in 
Hospital. 

SOUTH-EASTERN. 

Days  in 
Hospital. 

NORTH-WESTERN. 

Days  in 
Hospital. 

2  to  3 

Cronp  and  anuria  ... 
Scarlet  fever 

3 
6 

5  to  10 

Delirium 

Epistaxis  and  conjunctivitis 

5 
11 

2  to  3 

Broncho-pneumonia 
Anuria   

P  Ti  p  T 1  TYi  nn  i  i1 

■l-I-iC'LllUWlIlt^     ■>•                  ...  ... 

5  to  10 

Epistaxis 

Epistaxis  and  anuria 

10  to  15 

Pericardial  effusion 

5 

5  and  46 

3  to  4 
Bronchitis  and  anuria 
Scarlet  fever 

32 
6 

H. 

10  to  15 

Scarlet  fever  and  delirium 

4 

5 

4 

3 

5 

4  to  5 

Croup  and  pyiemia... 
Broncho-pneumonia 

33 
3 

15  to  20 

Epistaxis 

Septica;mia  and  peritonitis 

3 
9 

5  to  10 

Anuria     and  tubercular 

Days  ill 
Hospital. 

meningitis 
Croupy 

7 

3 

SOUTH-WESTERN. 

Days  in 
Hospital. 

NORTH-EASTERN. 

SOUTH-EASTERN. 

Days  in 

1  to  2 

Hospital. 

3  to  4 

Urine  scanty 

5  to  10 

Epistaxis 

10  to  15 

Scarlet  fever 

T. 

2 

Under  1 

Double  pneumonia... 
Pneumonia  ... 

3 
48 

8 
7 

4  to  5 

Nephritis 

14 

1  to  2 

Septicaemia  ... 
(yvanosis 

3 
13 

2 

BROOK. 

Days  in 
Hospital. 

T. 
T. 

2  to  3 

Regurgitation 
Broncho-pneumonia 
Double  pneumonia... 

14 

4 
9 

H. 

20  and  upwards 

3 

3  to  4 

P.M.  kidney  weighed  '.'<  ozs. 

4  to  5 

H. 

3  to  4 

Cyanosis 

Moribund,    paralysis  of 
palate 

19 

14 

NORTH-WESTERN. 

Days  in 
Hospital. 

Aniiriii        ...       ...  ... 

10  to  15 

Cardiac  paralysis  ... 

i  I 

11 

Croupy   

Regurgitation 

Cardiac  failure  and  pleurisy 
and  pneumonia... 

6 

19 
12 

T. 

Under  1 

Stridor   

1  to  2 

fi 

NORTHERN. 

Days  in 
Hospital. 

H. 

4  to  5 

Epistaxis  and  croup 
Anuria 

5 
8 

Convulsions... 
Broncho-pneumonia 
Bronchitis  ... 

6 

13 
4  and  15 

5  to  10. 

Broncho-pneumonia 

120 

Table  XLVIIIa. — Detailed  List  of  Fatal  cases  in  which  no  Diphtheria  bacilli  were  found  and  in 

which  no  Antitoxic  Serum  was  injected. 


1895. 


FOUNTAIN. 

Days  in 
Hospital. 

WESTERN. 

Days  in 
Hospital. 

EASTERN. 

Days  in 
Hospital. 

Under  1 

1  to  2 

Under  1 

Broncho-pneumonia 

2 

Broncho -pneumonia 

3 

0. 

Recession  of  ribs 

20,  21,  39 
19 

1  to  2 

Moribund 

2 

2  to  3 

0. 

10 

Otorrhoea 

3 

1  to  2 
0. 

13 

2  to  3 

Bronchitis  and  pneumonia 

2 

0. 

4,  9,  9 

3  to  4 
0. 

2 

Adenitis   

Bronchitis  ... 

18 
10 

3  to  4 

Broncho-pneumonia 

4  and  16 

Broncho-pneumonia 

17 

Double  otorrhoea  ... 

18 

4  to  5 

T. 

2  to  3 

Bronchitis  and  pneumonia 

2 

4  to  5 

Delirium 

6 

Bronchitis  and  otorrhoea  ... 

9 

Septic  pneumonia  ... 

29 

0. 

6 

Regurgitation 

13 

Nephritis  and  peritoniti<  ... 

26 

5  to  10 

5  to  10 

3  to  4 

0. 

12 

0 

2  and  22 

0. 

7 

Nephritis  and  adenitis 

3 

Scarlet  fever 

14 

Bronchitis  ... 

16 

Nephritis 

40 

Dyspnoea 

9 

Moribund,  pneumonia 

1 

Broncho-pneumonia 

20 

20  and  upwards 
0. 

4 

4  to  5 

20  and  upwards 

Nephritis  and  collapse 

8 

Convulsions  ... 

28 

Dyspnoea 

2 

Meningitis  

41 

T.    Tracheotomy.  H.    Haimorriiagic  type  of  Diphtheria.  0.    No  information  obtained, 
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Table  XLVIIIa.  (continued). — Detailed  List  of  Fatal  cases  in  which  no  Diphtheria  bacilli  were  . 
found  and  in  which  no  Antitoxic  Serum  was  injected. 


1895 — continued. 


EASTERN. 

Days  in 
Hospital. 

SOUTH-EASTERN. 

Days  in 
Hospital. 

NORTH-WESTERN. 

Days  in 
Hospital. 

5  to  10 

0. 

Septic  pnGutnonifi 
Urine  scanty 
Epistaxis 

8 
11 

3 
6 

9 
6 

10  to  15 

0. 

Pneumonia  ... 

2 

10 

5  to  10 

Anuria 
Delirium 

Paralysis  of  palate,  adenitis 
Epistaxis  and  B.  otorrhoea 

2  and  2 
3 
(J 
5 

2 
47 

4 

5 

SOUTH-WESTERN. 

Days  in 
Hospital. 

15  to  20 
0. 

Diarrhoea   

10  to  15 

Anuria 

Cardiac   failure,  paralysis 
of  palate... 

5  to  10 

Broncho-pneumonia 

15  to  20 

Regurgitation,  pneumonia 

i) 

5 

— 

SOUTH-EASTERN. 

Days  in 
Hospital. 

15  to  20 

Meningitis  ... 

20  and  upwards 

Delirium  tremens  ... 

NORTH-WESTERN. 

Days  in 
Hospital. 

Under  1 

Broncho-pneumonia 

2  to  3 
0. 

Broncho-pneumonia 

3  to  4 

Diarrhoea 
Adenitis 

Broncho-pneumonia 
Septicaemia  ... 

4  to  5 

Paralysis  of  palate  ... 
Urine  scanty 

5  to  10 

0. 

Bronchitis  and  dyspnoea  ... 
Regurgitation 

12 

2 
5 

4  and  23 
11 
11 
12 

9 
20 

2 
30 
2 

Under  1 
0. 

Convultions... 

1  to  2 

Adenitis 

Broncho-pneumonia 

2  to  3 

Broncho-pneumonia 
Convulsions... 
Paralysis  of  palate  ... 
Adenitis 

3  to  4 
0. 

Cellulitis  of  neck  ... 

4  to  5 

Broncho-pneumonia 
Otorrhoea 

Catarrh  and  pneumonia  ... 

1 

2  and  4 

5 
16 

6  and  21 
8 
3 
6 

20 
9 

28 
44 
14 

NORTH-EASTERN. 

Days  in 
Hospital. 

2  to  3 

Conjunctivitis 

4  to  5 

Stomatitis  ... 
Pertussis,  tubercular 

meningitis 
Broncho-pneumonia 
Scarlet  fever 

5  to  10 

Otorrhoea  and  nephritis 

Delirium 

Otorrhoea 

Adenitis 

9 

15 

27 
29 
6 

21 
2 
19 
45 

1896. 


FOUNTAIN. 


Under  1 

Broncho-pneumonia 
Scarlet  fever 


1  to  2 

Regurgitation  and  cellulitis 
of  face   


2  to  3 

Morbilli   

Bleeding  from  mouth 
Scarlet  fever 


3  to  4 

Broncho-pneumonia 
Scarlet  fever 


4  to  5 
O. 

Broncho-pneumonia 


5  to  10 

Double  otorrhoBa 
Diarrhoea 


10  to  15 

Rheumatism  and  pyemia 


WESTERN. 


Under  1 

General  stomatitis 
Necrotis  of  fauces 


Hospital. 


6 

6  and  27 


24 
1 
10 


9 
13 


21 

3 


63 
12 


25 


Days  in 
Hospital. 


WESTERN. 


1  to  2 

Broncho-pneumonia 


2  to  3 

Necrotic  stomatitis  ... 
Paralysis  of  palate  . . . 
Scarlet  fever 
Broncho-pneumonia 


3  to  4 

Scarlet  fever... 

4  to  5 
Cardiac  failure 


5  to  10 

Broncho- pneumonia 
Scarlet  fever. . . 
Bronchitis  ... 

20  and  upwards 

Cardiac  failure 
Pleurisy  and  pericarditis 


EASTERN. 


Under  1 

Broncho  -  pneumonia 


1  to  2 

Scarlet  fever 
Acute  pneumonia  ... 

2  to  3 

Pertussis 

Broncho-pneumonia 
Croup  and  cyanosis 


Days  in 
Hospital. 


12 
41 
3 
4 


2 
38 


2,  8,  15 
14 


Days  in 
Hospital. 


13 


0 

7  and  30 
18 


EASTERN. 


3  to  4 

Broncho-pneumonia 
Anuria 

Pyaemia  and  meningitis 
Scarlet  fever 
Stomatitis   


4  to  5 

Scarlet  fever 
Broncho-pneumonia 
Bronchitis  ... 


5  to  10 

Pneumonia  ... 
Convulsions... 
Scarlet  fever. . . 
Otitis  media,  meningitis 


10  to  15 

Scarlet  fever 
Bronchitis  ... 


20  and  upwards 

Cardiac  failure 


SOUTH-EASTERN. 


1  to  2 

Broncho-pneumonia 

Morbilli   

Morbilli  and  bronchitis 


3  to  4 

Broncho-pneumonia 
Abscess  in  both  lungs 


Days  in 
Hospital. 


14 
7 
46 
10 
19 


6,  15,  20 
5 
18 


26 
7  and  7 
52 


86 


Days  in 
Hospital. 


15 


17 


11 

25 


T.  Tracheotomy. 


H.    Hsemorrhagic  type  of  Diphtheria. 


0.    No  information  obtained. 
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■  Table  XLVIIIa.  (continued). — Detailed  List  of  Fatal  cases  in  which  no  Diphtheria  bacilli  were 
found  and  in  which  no  Antitoxic  Serum  was  injected. 


1896 — continued. 


SOUTH-EASTERN. 

Days  in 
Hospital. 

NORTH-WESTERN. 

Days  in 
Hospital. 

NORTH-EASTERN. 

Days  in 
Hospital. 

4  to  5 
0. 

Morbilli 

Broncho- pneumonia 

5  to  10 
0. 

Endocarditis  &  rheumatism 

2 
2 
11 

3 
25 

3 
94 

5 
7 

T. 

T. 

Whooping  cough  ... 
Broncho-pneumonia 

1  to  2 

Cardiac  failure 

Broncho-pneumonia 

Anuria 

28 
26 

10 

8  and  10 
31 

4 
6 

25 

5 

5 
92 
38 
11 

7 

5  and  6 
9 

21 

Scarlet  fever   

4  to  5 

Septicaimia  ... 

10 
12 

10  to  15 

Scarlet  fever   

Pleurisy  and  rheumatism  ... 

15  to  20 

Epistaxis   

20  and  upwards 

Chronic  nephritis  and  cystic 
kidney 

2  to  3 

Cardiac  failure 
Broncho-pneumonia 
Paralysis  of  palate  ... 

4  to  5 

Epistaxis 
Urine  scanty 
Varicella 
Cardiac  failure 
Scarlet  fever 

BROOK. 

Days  in 
Hospital. 

2  to  3 

Otitis  media... 

5  to  10 
0. 

17 
38 

SOUTH-WESTERN. 

Days  in 
Hospital. 

5  to  10 

Cardiac  failure 
Nephritis 

Tubercular  meningitis 

10  to  15 

Nephritis    ... 

2  to  3 

Scarlet  fever 

Bronchitis  ... 

Paralysis  of  palate,  croup  ... 

10  to  15 

Cardiac  failure 

6  and  10 
11 
79 

5 

T.    Tracheotomy.  H.    Ha;morrhagic  type  of  Diphtheria.  O.    No  information  obtained. 


